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Figure 1. Mean Lidocaine Concentrations for Femate Rats on Day 17 of Gestation
{linear plot)
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Table 1. Mean Plasma Concentrations of Lidocaine in Female Rats on Day 17 of

Gestation
Mean Lidocaine Concentration (ng/mL)
Time 15 mgikg 30 mgfkg 60 mgfky 75 mg/hg
(hr) Mean &SI Mean £ SD Mean £ SD Mean »SD
0.3 1,267 =263 2,660 * 104 2336 £281 3.019 £1,078
1 1,249 £ 177 1,966 + 54 2,788 504 2430 %3554
2 G614 135 1,305 4333 2,128 £27] 2,397 82
4 248 + 106 349 =98 1169 £2% 1,043 =525
8 435 080 833 236 142 230 176 =78
24 0 0.33 £0.57 3.62 x1.63 3.67 2363
n 3

Table 2. Pharmacokinetic Parameters for Lidocaine for Female Rats on Day 17 of

Gestation
Dose
Parameter 15mpg/kg 30mgike 60mgikg 75 mglke
Conax (ngfml) 1.267 2,060 2,788 3.619
T (hr) 0.5 0.5 ] 0.3
AUCq.24 (ng*hr/mL} 3,28 5,595 11,408 11,847
r 0.9750 0.8786 0.9723 0.9818
ke (hr'hy (.8435 0.3521 0.2846 0.2859
t12 (ho) 0.8 20 2.4 2.4

Terminal and necroscopic evaluations: C-section data (implantation sites, pre- and
post-implantation loss, etc.): Macroscopic observations at terminal necropsy mirrored the
clinical observations noted in the table above, i.e., limited to scabbing of the skin and sparse
hair at the high dose lidocaine and tetracaine groups.
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Two of 5 animals in the tetracaine 5 mg/kg/day dams were not pregnant; however, five of
five dams in the 10 mg/kg tetracaine group were pregnant. One female in the 75 mg/kg
lidocaine group was not pregnant, while one animal died while pregnant.

There were no treatment related abortions, early deliveries, complete resorptions or
differences in the number of females with viable fetuses at day 20 of gestation. There were
two dams in the vehicle group that had only 2 or 3 implantation sites and one dam in the 15
mg/kg lidocaine group with 2 implantation sites. These values likely contributed to some of
the variability within these groups.

There were no significant differences in the mean percent post-implantation loss nonviable
fetuses, resorptions (early, late or combined) between groups.

Mean gravid uterine weights in dams treated with 60 and 75 mg/kg lidocaine were increased
80% and 66% over controls (the former being statistically significant). In contrast, there
were no significant changes in mean final body weights, adjusted final body weights, weight
change from Day 0 or adjusted weight change from day 0 between groups. There were no
treatment-related changes in fetal weight (males, females or combined) between treatment
groups.

The maternal and developmental observations at the time of uterine examination and fetal
observations are summarized in the table below:

Summary of Maternal and Developmental Observations at Uterine Examination
(# times observed/total number of animals affected)

Group Veh Lidocaine Tetracaine
N 4 4 5 5 3 5 5 3
Dose (mg/kg) 0 15 30 60 75 1 2 5

Pregnancy index (%) 80 80 100 100 80 100 100 60
Corpora Leutea 105 | 14.8 13.6 15.2 19.3% 14.0 15.8 17.7
Implantation Sites 7.3 9.8 | 13z% | 1387 13.0 [CRECEE I KA f4.0%
Preimplantation Loss 37.3 § 369 2.6 9.5 30.4 6.8 12.5 18.8
Viable Fetuses 6.8 9.5 | 1Z8% | 13.2% 12.7 12.2 13.0% 13.3%
Fetal Sex Ratio 51.1 § 24.8 | 59.0 412 51.8 53.2 473
% Post implantation loss | 14.6 | 2.1 3.0 2.8 6.7 29 4.8
Litter Size 6.8 9.5 12.8 fa 7 12.2 3.0 13.3%
Gravid Uterine Wt (g) 428 | 57.5 | 73.2 P4 71.3 72.4 8G.4% 81.7%
No. Litters Evaluated 4 4 5 5 3 5 5 3
No. Fetuses Evaluated 27 38 64 66 38 61 66 40

Offspring (malformations, variations, etc.): The total number of litters and fetuses

evaluated for external malformations and developmental variations are recorded in the table
above. There were no external signs of malformations or variations observed at any dose of
lidocaine or tetracaine.
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Study title: Pilot Prenatal Developmental Toxicity Study in New Zealand White
Rabbits (With Toxicokinetics)

Key study findings: Female New Zealand Rabbits were treated with either lidocaine or
tetracaine on Gestation Day 7 through 20 and the maternal and fetal effects were examined
with the following key findings:

1. Maternal toxicity to a varying degree was detected following both lidocaine and
tetracaine at all doses of both test articles.

2. Developmental toxicity was not noted at any dose of either test article.

3. There was no effect of either lidocaine or tetracaine on the pregnancy rate,
delivery time, or maternal macroscopic pathology.

4. There was no evidence for teratogenicity following either lidocaine or tetracaine

at doses up to 60 mg/kg and 10 mg/kg, respectively.
5. Based upon these findings, dose levels of 1, 5 and 15 mg/kg lidocaine and 1 and 5
mg/kg/day of tetracaine were chosen for the definitive Segment II study in

rabbits.
Study no.: 925-013
Volume #, and page #: Volume 4, Page 1
Conducting laboratory and location:
Date of study initiation: January 8,’ 2003
GLP compliance: Yes
QA reports: yes(X)no( )
Drug, lot #, and % purity: Lidocaine base, Lot 811D0013, _
Tetracaine base, Batch 721724 ——
Methods
Doses: Doses of lidocaine of 30, 60, 90 and 120

mg/kg/day were initially attempted, however, the doses were reduced to 15 and 75 mg/kg,
respectively due to mortality. Tetracaine doses were 1, 2, 5 or 10 mg/kg.

Species/strain: White New Zealand Rabbits, female
[Hra: (NZW) SPF]
Number/sex/group: 6 per group

Route, formulation, volume, and infusion rate: Subcutaneous, phosphate buffer,
volume of 1 ml/kg.

Satellite groups used for toxicokinetics: None

Study design: Nine groups of six time-mated female rabbits
were administered test article on gestation days 7 to 20 via a subcutaneous injection to the
scapular or lumbar regions of the back (see table below).
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Dose Number of
Group Test Article (mg/ky/day) Animals Morality
i Control 0 6 [V
2 Lidocaine 30 6 0
3 Lidoeaine 60 ' 6 3
4 Lidocainz 90 - intended dose, 1 a1 90 mg/'kg 1290
but due 1 mortality lowered 10 15 Sa1 15 mgkg 1at]s
5 Lidocaine 120 - intended dose, 2 av 120 kg 2at120
but due to monality lowered 10 75 4 81 7S mpikg 4at7s
6 Tetracaine i 6 4]
7 Tewracaine 2 6 g
8 Tetracaine 5 6 [i]
9 Tetracaine 10 & 4]

Parameters and endpoints evaluated:

Mortality and Cage Side Observations: Animals were observed twice daily
for mortality and clinical signs, a detailed clinical examination was given daily from Days 7
through 29 of gestation.

Body Weight and Body Weight Changes: Body weights were recorded on
Days 0, 7, 10, 13, 16, 18, 21, 25 and 29 of gestation. Individual body weight changes were
calculated for the following intervals: 0-7, 7-10, 10-13, 13-16, 16-18, 18-21, 21-25, 25-29,
7-21, 21-25, 25-29, 21-29 and 0-29. Adjusted body weight (Day 29 body weight — gravid
uterine weight) and adjusted body weight change (Days 0-29 of gestation) were also
calculated.

Food Consumption: Food consumption was recorded daily and reported on
the corresponding body weight intervals.

Toxicokinetics: Blood samples were collected on Day 20 of gestation prior
to exposure and at 0.5, 1, 2 and 4 hours after treatment. Plasma samples were collected at
each of the scheduled times from three animals in each dose group, except a pre-dose sample
from a fourth animal. There were no animals surviving in Group 5 (75 or 120 mg/kg/day) on
Day 20 of gestation and therefore no toxicokinetic data either. Blood samples were collected
into vacutainers with potassium EDTA as anticoagulant and neostigmine, an esterase
inhibitor (to prevent the hydrolysis of tetracaine). Levels of lidocaine and tetracaine were
determined via liquid chromatography, double mass spectrometry method (LC/MS/MS).
Limits of detection were 10 ng/ml and 0.9 ng/ml for lidocaine and tetracaine, respectively.

Postmortem Study Evaluations:

Maternal Necropsy: Complete necropsy was performed on all does. Gross
lesions were saved and the carcass was discarded.

Ovarian and Uterine Examinations: On Day 29, each female was
euthanized by sodium pentobarbital injection and exsanguination and immediately subjected
to cesarean section. The skin was reflected from the ventral midline incision to examine
mammary tissue and locate any subcutaneous masses. The abdominal cavity was then
opened and the uterus exposed. Location of viable and non-viable fetuses, early and late
resorptions, position of the cervix and total implantations were recorded. The number of
corpora lutea on each ovary was recorded. The fetuses were removed and the placenta was
grossly examined.

Fetal Examinations: Fetuses were individually weighed and examined for
external malformations and variations. Fetuses with external malformations and or
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developmental variations were preserved for possible further examination. All other fetuses
were euthanized and discarded.

Results

Mortality (dams): The summary of mortalities following lidocaine treatment is presented in
the table below:

Incidence of Deaths of Rabbits following Lidocaine Treatment

Dose 0 15 30 60 75 90 120

Deaths 0/6 1/5 0/6 476 4/4 /1 272

All rabbits treated with tetracaine survived to their scheduled termination.

Clinical signs (dams): A dose of 120 mg/kg day resulted in rapid breathing and marked
decreases in activity of the dams to the point of prostration with clonic convulsions in two
animals. The animals dosed at 60, 75 and 90 mg/kg exhibited these same signs. Following a
dose of 30 mg/kg lidocaine there was decreased activity noted in four animals on a single day
with rapid breathing in 3 of 4 animals and 2 animals on most dosing days. One animal
treated with 15 mg/kg lidocaine demonstrated decreased activity, prostration, clonic
convulsions and rapid breathing.

Body weight (dams): There were test article-related changes in body weight and body
weight change at all doses of lidocaine and tetracaine. Body weight gains in the 15, 30 and
60 mg/kg lidocaine group over Days 7 to 21 of gestation were 155, 138 and 43 grams,
respectively. This is compared to 270 grams weight in the control animals. Body weight
gains in the 1, 2, 5 and 10 mg/kg tetracaine over Days 7 through 21 of gestation were 207,
215, 205 and -108 grams respectively compared to 270 grams weight in the controls.

Food consumption (dams): Maternal food consumption during gestation was decreased
compared to controls at all dose levels of lidocaine during days 7 to 21 of gestation. Food
consumption was decreased significantly at the 10 mg/kg/day tetracaine. Food consumption
during the pretreatment and posttreatment periods was considered similar for all groups.

Toxicokinetics:

APPEARS THIS WAY
ON ORIGINAL
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Figure 1. Mean Lidocaine Concentrations for Female Rabbits on Day 20 of Gestation

(linear plot)
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Table 1. Mean Plasma Concentrations of Lidocaine in Fernale Rats on Day 20 of

Gesiation
Lidocaine Concentration (ng/mk.)

15 mg/ke 30 mg/kg 60 mgkg

Time (hr) Mean +8D Mean =+ SD Mean #SD
0 3.33 +6.67* 0 7.35 £1272
6.3 2,928 %348 7,209 +1,922 9,327 x5,686
1 2,306 £82 4,821 2736 7,752 42908
1,164 131 2,550 +338 4,843 = 1,954

4 378 +167 356 +217 1,332 +458

1= 3, except as noted
*ne=4

APPEARS THIS WA
N ORIGINAL '
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Figure 3. Mean Tetracaine Concentrations for Female Rabbits on Day 20 of Gestation
(lingar plot)
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Table 2. Mean Plasma Concentrations of Tetracaine in Female Rabbits on Day 20 of

Gestation
Tetracaine Concentration (ng/ml.)
Time 1 mg/kg 2 mekg Smgkg 10 mgikg
(hr) Mean +SD Muean 28D Mean 3D Mean =3D
0 a 0 0 0
0.5 45.68 3591 22.78 +20.61 56.95 2970 618.30 £151.48
f 19.86 +22.74 9.68 +8.56 110.81 = 10850 212.86 +110.03
2 3.40 095 3.91 £3.40 22.54 £14.43 57.07 2783
4 1.94 2218 0."}'0 = 0.61 7.67 +2.01 16.11 1129

n= 3 in all cases

APPEARS THIS WAY
ON ORIGINAL
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Table 3. Mean Pharmacokinetic Parameters for Lidocaine for Female Rabbits op Day 20
of Gestation

Lidocaine 15 mg/kg Dose 30 mg'kg Dose 60 mgkyg Dose

Paramster Mean £ 8D Mean £ 5D Mean & SD
Cinax (ng/imL) 2,928 =348 7,209 +1,922 10,703 £ 4,624
Tmax (1) 4.5 £0.0 0.5 £0.0 0.7 £03
AUCq.2¢ (ng*hr/mlL) 8,001 +1,007 16,477 £ 1,341 28,954 £9,675
k. (hr'') 0.5322 £0.2893 0.7454 £0.2015 0.3384 +0.3029
ty (hr) 18 13 1.0 03 1.7 212

n= 3 in all cases

Table 4. Mean Pharmacokinetic Parameters for Tetracaine for Female Rabbits on Day 20

of Gestation
1 mglkg Dose  2mghkg Dose  Smghkg Dose 10 mg/kg Dose

Parameter Mean + 8D Mean £ 8D Mean z SD Mean % SD
Crax (ng/ml) 45.7 £35.9 22,8 £20.6 1232 £993 6183 +151.5
T (B) 0.5 £00 0.5 £0.0 0.7 £0.3 05 200
AUCo.4 592 £46.0 30.5 £26.5 209.0 +56.3 6835 £216.2

{ng*he/mL) .
k. (') (.6452 % 0.8697 ¥ (.6488 * 0.8625 £0.0887
ty (hr) Li* 0.8* 12* 0.8 £0.1

n =3, except as noted. SD not calenlated forn < 3.
* =2

Terminal and necroscopic evaluations:C-section data (implantation sites, pre- and post-
implantation loss, etc.):

Maternal toxicity: The number of corpora lutea, implantation sites, preimplantation
loss, viable fetuses, litter size, and resorptions were similar between the control group and the
groups treated with lidocaine or tetracaine. There were no viable fetuses at 75 mg/kg/day
lidocaine. An increase in post-implantation loss was seen at dose levels of 30 and 60
mg/kg/day lidocaine and 1 mg/kg/day tetracaine. Gravid uterine weights, adjusted Day 29
gestation body weights, and adjusted body weight changes from Day 0 were comparable to
controls except for the 60 mg/kg/day for the treated lidocaine and tetracaine groups were

Summary of Maternal and Developmental Observations at Uterine Examination
(# times observed/total number of animals affected)
Group Veh Lidocaine Tetracaine
N 16 6 6 6 6 5 5 3 5
Dose (mg/kg) 0 15 30 60 75 1 2 5 10
Pregnancy index (%) 100 | 100 100 100 100 100 100 100 100
No. Died Pregnant 0 2 0 3 5 0 0 0 0
No. Abortions 0 0 0 0 0 0 0
% Post implantation loss | 3.60 | 2.78 | 1433 1566 NA 16.01 7.20 7.08 0
Litter Size 9.3 7.8 7.0 9.0 NA 7.3 8.8 8.7 8.4
No. Litters Evaluated 6 4 6 2 NA 6 6 6 5
No. Fetuses Evaluated 56 31 42 17 NA 44 53 52 42
Mean Fetal BOdy Wt 41.95 § 44.83 39.73 36.02 NA 42,73 40.93 43.15 45.56
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Total Malformations
No. Litters (%) 0 0 0 0 NA 0 0 0 0
No. Fetuses (%) 0 0 0 0 NA 0 0 0 0
Total Variations
No. Litters (%) 0 0 1 0 NA 0 0 0 0
No. Fetuses (%) 0 0 1 0 | NA 0 0 0 0

NA = not applicable or not available (all animals died prior to scheduled euthanasia.

Offspring (malformations, variations, etc.):

Fetal body weights: Fetal body weights for the lidocaine and tetracaine groups did
not differ statistically from controls. Mean fetal weights at 60 mg/kg/day of lidocaine was
lower than controls and thought to be treatment related. Following dosing of 15 mg/kg/day
of lidocaine and 10 mg/kg/day of tetracaine, fetal body weight was slightly higher than
controls.

External examinations: The only external malformation noted in this study was an
abnormal flexure in the forelimb and hind limb of a single fetus from 30 mg/kg/day lidocaine
group. This abnormality was not considered test-article related.

Study title: Study for Effects on Embryo-Fetal Development in Rats

Key study findings: The effect of subcutaneous fidocaine (5, 15 and 60 mg/kg/day),
tetracaine (5 and 10 mg/kg/day) and the eutectic combination of the two (10 mg/kg/day
each) on the embryo-fetal development of the rat were examined with the following key
findings:

1. Maternal toxicity was noted at the high doses of lidocaine, tetracaine and the
combination, indicating that the study is a valid assessment of the teratogenic
potential of these drugs.

2. There was no evidence of teratogenicity in any treatment under the conditions
of this assay.

3. The NOAEL for maternal toxicity was 5 mg/kg/day of tetracaine and 15
mg/kg/day of lidocaine. These doses correspond to 30 and 90 mg/m?, on a
body surface area basis.

4. The NOAEL for developmental effects was 10 mg/kg/day tetracaine, 60
mg/kg/day lidocaine and 10 mg/kg/day each in a eutectic mixture. These
doses correspond to 60, 360 and 60/60 mg/m®, respectively, on a body surface

area basis.
Study no.: 925-015
Volume #, and page #: Volume 5, Page 1
Conducting laboratory and location: S
Date of study initiation: February 26, 2003
GLP compliance: Yes
QA reports: : yes(X)no()
Drug, lot #, and % purity: Tetracaine base, Batch # 721724, 1 __—

Lidocaine base, Lot # 811D0013 =
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Methods
Doses: Lidocaine 5, 10 and 60 mg/kg, s.c.
Tetracaine 5 and 10 mg/kg, s.c.
Lidocaine/Tetracaine 10/10 mg/kg, s.c.
Species/strain: Sprague-Dawley rats '— CD (SD) IGS BR]
Number/sex/group: 25 as outlined in the table below:
Group Assignment
Daose Level
Group Number (mg/kg/day) Number of Time-mated Female Rats
] 0 (Vehicle Control) 25
2 5 {Lidocaine) 25
3 10 (Lidocaine) 23
4 60 (Lidocaine) 25
5 5 (Tetracaine) 25
6 10 (Tetracaine) 25
7 10/10 (Lidocaine/Tetracaine) 25

Route, formulation, volume, and infusion rate: Subcutaneous, vehicle was
phosphate buffered saline, pH = 6.0 to 6.2, volume of 1 ml/kg. The dosing formulations
were determined to be stable for 14 days when refrigerated via preliminary studies.

Satellite groups used for toxicokinetics: Not completed.

Study design: Test article and vehicle control administration began on
Day 6 of gestation and continued through to include Day 17 of gestation. Individual doses
were based on the most recent body weight. Test article/vehicle was administered
subcutaneously in the scapular and lumbar regions of the lower back via a 26-gauge
‘hypodermic needle. Dosing was alternated from left to right.

Parameters and endpoints evaluated:

Mortality and Clinical Signs: Animals were observed twice daily for
morbidity, mortality, signs of injury and availability of food and water. Detailed clinical
examinations were conducted daily from Days 6 through 20 of gestation.

Body Weights: Body weights were recorded on Days 0, 6, 9, 12, 15, 18 and 20
of gestation. Body weight changes were calculated for the following gestation day intervals:
0-6, 6-9, 9-12, 12-15, 15-18, 18-20, 6-20 and 0-20. Adjusted body weight (Day 20 gestation
body weight minus gravid uterine weight) and adjusted body weight change (Days 0-20 of
gestation) were also calculated.

Food Consumption: Food consumption was recorded on the corresponding
body weight days and calculated for the same intervals as body weight change.

Post Mortem Evaluations: On Day 20, Dams were sacrificed by carbon
dioxide inhalation and immediately subjected to cesarean section. Maternal necropsy,
ovarian and uterine examinations were completed. The following were recorded: gravid
uterine weight, location of viable and nonviable fetuses, early and late resorptions, position
of cervix, total number of implantations, number or corpora lutea on each ovary.

Teratogenic Examinations: Fetuses were individually weighed, sexed, tagged
and examined for external malformations and variations. Fetuses were euthanized via
intraperitoneal injection of sodium barbital. Approximately half were placed in Bouin’s
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solution, the remaining in alcohol. Skeletal malformations and developmental variations
were noted and classified as such under the supervision of a developmental toxicologist.
Statistical analysis: Statistical analysis was conducted according to the

following table:

Statistical Analysis Methods
Endpoint Analysis

Parental In-jife Dafa
Gestation Body Weights Group Pair-wise Comparisons
Gestation Body Weight Changes Group Pair-wise Comparisons
Gestation Food Consumption Group Pair-wise Comparisons
Adjusted Body Weights Group Pair-wise Comparisons
Adjusted Body Weight Changes Group Pair-wise Comparisons
(Days 0-20)

Fertility Indices
Pregnancy index Fisher's Exact Test

Uterine and Ovarian Exam
Gravid Utering Weights Group Pair-wise Comparisons
Corpora Lutea/dam Group Pair-wise Comparisons
Total Implantations/dam Group Pair-wise Comparisons
Fetal Sex Ratio (% males/itier) Arcsin-Square-Root Transfonmation
Litter Size/dam Group Pair-wise Comparisons
Viable Fetuses/dam Group Pair-wise Comparisons
Nonviable Fetuses /dam Descriptive Statistics
Total Number Resorptions/dam Group Pair-wise Comparisons
Number Early Resorptions/dam Group Pair-wise Comparisons
Number Late Resorptionsidam Group Pair-wise Comparisons
% Preimplantation Loss (mean/dam) Arcsin-Square-Root Transformation
% Postimplantation Loss (mean/dam) Aresin-Square-Root Transformation
Mean Fetal Body Weights Covariate Analysis
Malformations by finding and exam type Fisher's Exact Test
(external, visceral, and skeletal) - litter
incidence”
Variations by finding and exam type Fisher's Exact Test
{extemal, visceral, and skeletal) - litter
incidence’
Total Malformations (external, visceral, and Fisher’s Exact Test
skeletal combined) - litter incidence’

®Fetal and litter incidences are reported. but only the litter incidences were statistically
analyzed.

Results

Mortality (dams): Five pregnant rats treated with 10 mg/kg tetracaine were found dead on
Days 6, 8, 10, 10 and 12 of gestation. These deaths were considered to be test article related.

Clinical signs (dams): Lidocaine treatment-related clinical findings were limited to
prostration in one treated dam at the high dose on one occasion. In addition, dams in the high
dose lidocaine group were frequently described as having hair loss or sparse hair and scabbed
areas of the skin on the dorsal surface. Behavioral observations in the tetracaine treatment
group included decreased activity and convulsions following 10 mg/kg doses.

Summary of Clinical Observations in the Dams
(# times observed/total number of animals affected)
Group | Vehicle | Lidocaine ’ Tetracaine | Lido/Tet
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N 25 25 25 25 25 24 25
Dose (ng/kg) 0 5 15 60 5 10 10/10
Behavior )
Activity Decreased 0/0 0/0 0/0 0/0 0/0 138/23 19325
Behavior aggressive 0/0 0/0 0/0 0/0 0/0 11 171
Convulsions — clonic 0/0 0/0 0/0 0/0 0/0 343 141
Licking excessive 0/0 0/0 0/0 0/ 0/0 141 0/0
Prostration 0/0 0/0 0/0 i 0/0 18625
Salivation 0/0 0/0 0/0 0/0 0/0 0/0
Skin*
Hair sparse, lJumbar 0/0 0/0 i1 0/0 0/0 31
Hair absent, dorsal 0/0 0/0 0/0 0/0 0/0 0/0
Scabbed area, dorsal 0/0 0/0 0/0 (1 3977 13713
Respiration _
Rapid breathing 0/0 0/0 0/0 0/0 0/0 121723 1586725

* Only selected body regions are described here. The study report breaks down a large number of regions
which were not deemed necessary to reproduce here.

Body weight (dams): Occasional decreases in body weight gain were observed following
treatment with 10 mg/kg of the eutectic mixture of lidocaine/tetracaine during some of the
internals. There were no test article related body weight or body weight gains noted at any
dose levels in any group.

Food consumption (dams): There were no test-article related changes in maternal food
consumption during gestation.

Toxicokinetics: Not completed in this study (see pilot study data).

Terminal and necroscopic evaluations: C-section data (implantation sites, pre- and post-
implantation loss, etc.): Post-mortem necroscopic observations included scabbing and red
discoloration at some of the injection sites in the 60 mg/kg/day lidocaine, 10 mg/kg/day
tetracaine and the 10 mg/kg/day eutectic mixture of lidocaine and tetracaine. These findings
were likely attributed to the test article.

There were no significant differences between groups in gravid uterine weights, adjusted Day
20 gestation body weights and body weight gains over Days 0-20.

There were no abortions or early deliveries noted, and pregnancy rate was similar across all
groups (96-100%) except for the 5 mg/kg/day lidocaine group and the 5 mg/kg/day tetracaine
group (84% and 88%, respectively). One female in the 60 mg/kg/day lidocaine group and
one female in the 5 mg/kg/day lidocaine group had all resorptions, while all groups had 20 or
more pregnant animals with viable fetuses.

Summary of Maternal and Developmental Observations at Uterine Examination
Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 5 15 60 5 10 10/10
Endpoint
# Females on study 25 25 25 25 25 25 25
# not pregnant 0 4 0 1 3 0 1
# pregnant 25 21 25 24 22 25 24
Pregnancy Index (%) 100 84 100 96 88 100 96
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# Died Pregnant 0 0 0 0 0 5 0
# Abortions 0 0 0 0 0 0 0
# Early deliveries 0 0 0 0 0 0 0
# Females with all resorptions 0 1 0 1 0 0 0
# females with viable fetuses 25 21 25 24 22 20 24
Day 20 gestation

Mean Corpora Lutea 13.1 13.6 13.7 14.2 13.6 13.0 i5.3%
Mean Implantation sites 12.3 123 12.7 12.7 12.5 12.3 12.3
Mean Preimplantation loss % 7.86 5.73 6.77 6.24 6.17 5.04 17.41
Mean Viable fetuses 11.6 11.8 12.2 12.0 12.0 11.6 11.9
Mean Fetal sex ratio (% males) 543 46.0 48.1 45.0 53.7 52.2 50.0
Mean postimplantation loss (%) 5.08 835 3.96 8.87 4.66 5.91 2.28
Mean Nonviable fetuses 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mean Litter size 11.6 11.8 12.2 12.0 12.0 11.6 11.9
Mean Resorptions (early + late) 0.7 0.5 0.5 0.7 0.6 0.8 0.3
Mean Resorptions (early) 0.7 0.5 0.5 0.7 0.6 0.8 0.3
Mean Resorptions (late) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

* p <0.05 compare to control

Offspring (malformations, variations, etc.): There were no significant differences in the
mean fetal weights (males, females or combined) between treatment groups. Further, there
were no differences in the incidence of external malformations or variations that could be
attributed to drug treatment. There was a slight increase in the number of fetuses with
unossified hyoid of the skull in the lidocaine/tetracaine eutectic mixture group; however, this
was not statistically significant and within historical control range (maximum of 6.9% of
fetuses and 24% litters affected).

Summary of Fetal External Observations
(Incidence expressed as the number of fetuses affected)

Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 5 15 60 5 10 10/10
# of Litters Evaluated 25 20 25 23 22 20 24
# of Fetuses Evaluated 290 248 304 288 263 231 286
Body
Entire, thoracogastroschisis 0 0 0 0 1 0 0
Forelimbs
Digits, ectrodactyly 0 0 0 0 1 0 0
Hindlimbs
Entire, abnormal flexure 0 0 0 0 1 0
Hind paw, edema .0 0 0 0 0 1 0
Tail
Entire, absent 0 0 0 0 0 0 1
Summary of External Obs.
Total Malformations
# Litters (%) 0 0 0 0 1 0 1
# Fetuses (%) 0 0 0 0 1 0 1
Total Variations
# Litters (%) 0 0 0 0 1 0 0
# Fetuses (%) 0 0 0 0 1 0 0
Summary of Fetal Visceral Observations
(Incidence expressed as the number of fetuses affected)
Group | Vehicle | Lidocaine I Tetracaine j Lido/Tet
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Dose (mg/kg) 0 60 10 10/10
# of Litters Evaluated 24 23 20 24
# of Fetuses Evaluated 143 147 116 143
Kidney
Increased renal pelvic cavitation 0 3 0 1
Ureter, dilated 0 1 0 0
Summary of Visceral Obs.
‘Total Malformations
# Litters (%) 0 0 0 0
# Fetuses (%) 0 0 0 0
Total Variations
# Litters (%) 0 2 0 1
# Fetuses (%) 0 0 1
Summary of Fetal Skeletal Observations
(Incidence expressed as the number of fetuses affected)
Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 60 10 10/10
# of Litters Evaluated 25 23 20 24
# of Fetuses Evaluated 147 141 115 143
Pelvic Girdle
Ischium, incompletely ossified 0 1 1 0
Pubic, not ossified 1 0 0
Rib(s)
Rib(s), bent 0 1 0 0
Rib(s), rudimentary 15 11 13 14
Rib(s), unilateral full rib 3 0 0 0
Skull
Hyoid, not ossified 1 1 1 3
Sternum
Sternebra(e), misaligned 1 2 1 1
Sternebra(e), not ossified 15 13 14 7
Summary of Skeletal Obs.
Total Malformations
# Litters (%) 0 0 0 0
# Fetuses (%) 0 0 0 0
Total Variations
# Litters (%) 12 17 13 15
# Fetuses (%) 32 25 27 25

Study title: Study for Effects on Embryo-Fetal Development in New Zealand White

Rabbits

Key study findings: The effect of subcutaneous jicoesine (1, 5 and 15 mg/kg/day),
tetracaine (1 and 5 mg/kg/day) and the eutectic combination of the two (5 mg/kg/day each)
on the embryo-fetal development of the rabbit were examined with the following key

findings:

a. Maternal toxicity was noted at the high doses of lidocaine, tetracaine
and the combination, indicating that the study is a valid assessment of
the teratogenic potential of these drugs.
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b. There was no evidence of teratogenicity in any treatment under the
conditions of this assay.

c. The NOAEL for maternal toxicity was 1 mg/kg/day of tetracaine and
15 mg/kg/day of lidocaine. These doses correspond to 12 and 180
mg/m?, on a body surface area basis.

d. The NOAEL for developmental effects was 5 mg/kg/day tetracaine, 15
mg/kg/day lidocaine and 5 mg/kg/day each in a eutectic mixture
(highest dose tested). These doses correspond to 60, 180 and 60/60
mg/m?, respectively, on a body surface area basis.

Study no.: ' 925-016
Volume #, and page #: Volume 6, Page 1
Conducting laboratory and location:
[
Date of study initiation: February 26, 2003
GLP compliance: Yes
QA reports: ves(X)no( )
Drug, lot #, and % purity: Tetracaine base, Batch # 721724, —
Lidocaine base, Lot # 811D0013
Methods
Doses: Lidocaine 1, 5 and 15 mg/kg, s.c.
Tetracaine 1 and 5 mg/kg, s.c.
Lidocaine/Tetracaine 5/5 mg/kg, s.c.
Species/strain: New Zealand White Hra(NZW)SPF Rabbits © ~———
Number/sex/group: 23/group as outlined in the table below:
Group Assignment
: Dose Level
Group Number (mg/kg/day) Number of Time-mated Female
Rabbits
1 0 (Vehicle Control) 23
2 1 (Lidocaine} 23
3 5 (Lidocaine) 23
4 15 {Lidocainc) 23
3 i (Tetracaine) 23
6 5 (Tetracaine) 23
7 5/5 (Lidocaine/Tetracaine) 23

Route, formulation, volume, and infusion rate: Subcutaneous, vehicle was
phosphate buffered saline, pH = 6.0 & 0.2, volume of 1 ml/kg. The dosing formulations were
determined to be stable for 14 days when refrigerated via preliminary studies.

Satellite groups used for toxicokinetics: Not completed in this study.

Study design: Test article and vehicle control administration began on
Day 7 of gestation and continued through to include Day 20 of gestation. Individual doses
were based on the most recent body weight. Test article/vehicle was administered via a 26-
gauge hypodermic needle subcutaneously in the scapular and lumbar regions of the lower
back. Dosing was alternate form left to right.
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Parameters and endpoints evaluated:

Mortality and Clinical Signs: Animals were observed twice daily for
morbidity, mortality, signs of injury and availability of food and water. Detailed clinical
examinations were conducted daily from Days 7 through 29 of gestation.

Body Weights: Body weights were recorded on Days 0, 7, 10, 13, 16, 18, 21,
25 and 29 of gestation. Body weight changes were calculated for the following gestation day
intervals: 0-7, 7-10, 10-13, 13-16, 16-18, 18-21, 21-29 and 0-29. Adjusted body weight (Day
29 gestation body weight minus gravid uterine weight) and adjusted body weight change
(Days 0-29 of gestation) were also calculated.

Food Consumption: Food consumption was recorded daily and reported on the
corresponding body weight days and calculated for the same intervals as body weight
intervals.

Post Mortem Evaluations: On Day 29, dams were sacrificed by sodium
pentobarbital injection followed by exsanguinations from the femoral blood vessels and
immediately subjected to cesarean section. Maternal necropsy, ovarian and uterine
examinations were completed. The following were recorded: gravid uterine weight, location
of viable and nonviable fetuses, early and late resorptions, position of cervix, total number of
implantations, number or corpora lutea on each ovary.

Teratogenic Examinations: Fetuses were individually welghed sexed, tagged
and examined for external malformations and variations. Fetuses were euthanized via
intraperitoneal injection of sodium barbital. Approximately half were placed in Bouin’s
solution, the remaining in alcohol. Skeletal malformations and developmental variations
were noted and classified as such under the supervision of a developmental toxicologist.

Statistical analysis: Statistical analysis was conducted according to the
following table:

APPEARS THIS WAY
ON ORIGINAL
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Statistical Analysis Methods
Endpeint Analysis
Parental In-life Data
Gestation Body Weights Group Pair-wise Comparisons
Gestation Body Weight Changes Group Pair-wise Comparisons
Gestation Food Consumption Group Pair-wise Comparisons
Adjusted Body Weights Group Pair-wise Comparisons
Adjusted Body Weight Changes Group Pair-wise Comparisons
(Days 0-29)
Fertility Indices
Pregnancy Index Fisher’s Exact Test
Uterine and Qvarian Exam
Gravid Uterine Weights Group Pair-wise Comparisons
Corpora Lutea/doe Group Pair-wise Comparisons
Total Implantations/doe Group Pair-wise Comparisons
Fetal Sex Ratio (% males/litter) Fisher's Exact Test
Litter Size/doe Group Pair-wise Comparisons
Viable Fetuscs/doe Group Pair-wise Comparisons
Nonviable Fetuses /doe Descriptive Statistics
Total Number Resorptions/doe Group Pair-wise Comparisons
Number Early Resorptions/doe Group Pair-wise Comparisons
Number Late Resorptions/dog Group Pair-wise Comparisons
% Preimplantation Loss (mean/doe) Arcsin-Square-Root Transformation
% Postimplantation Loss (mean/doe) Arcsin-Square-Root Transformation
Mean Fetal Body Weights Covariate Analysis
Malformations by finding and exam type Fisher's Exact Test
(external, visceral, and skeletal) - litter
incidence’
Variations by finding and exam type Fisher's Exact Test
{external, visceral, and skeletal) — litter
incidence’
Total Malformations {external, visceral, and Fisher's Exact Test
skeletal combined) — litter incidence”
Fetal and litter incidences are reported, but only the litter incidences were statistically
analyzed.

Results

Mortality (dams): One pregnant animal in the 5 mg/kg/day lidocaine group was sacrificed in
extremis on Day 15 due to a hind limb impairment. This was not thought to be treatment-
related. One pregnant animal in the 15 mg/kg/day lidocaine group was found dead on Day
21 and one pregnant animal in the 5 mg/kg/day tetracaine group was found dead on Day 17.
The tetracaine animal had decreased activity, absence of feces and inappetance prior to death.
There were no clinical signs in the 15 mg/kg/day lidocaine animal prior to death. The death
of the animal in the tetracaine group was considered to be test-article related. However, the
sponsor does not consider the death of the animals treated with lidocaine to be treatment-
related. As dosing was completed on study day 20, this conclusion appears to be reasonable.

Clinical signs (dams): Lidocaine treatment-related clinical findings were limited to
aggressive behavior in 2 dams treated with the high dose, hair absent/sparse in various
regions and scabbed areas on the back that where likely related to injection sites irritation.
Behavioral changes in the tetracaine treated animals included decreased activity, ataxia,
aggressive behavior, convulsions and prostration. The tetracaine-induced prostration, ataxia
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and to a lesser extent convulsions appear to have been increased by the addition of the
lidocaine.

Summary of Clinical Observations in the Dams
(# times observed/total number of animals affected)
Group Vehicle ' Lidocaine Tetracaine Lido/Tet
N 23 23 23 23 23 23 23
Dose (mg/kg) 0 1 5 15 1 5 5/5
Behavior
Activity Decreased 4/3 6/1 372 (R 0/0 1087272 216723
Activity Increased 0/0 0/0 0/0 0/0 0/0 0/0 17
Ataxia 0/0 0/0 0/0 0/0 0/0 11 13/8
Behavior aggressive 0/0 0/0 0/0 0/0 0/0 1341 1041
Convulsions — clonic 0/0 0/0 0/0 0/0 0/0 1249 18711
Inappetence 0/0 0/0 0/0 0/0 0/0 24 0/0
Prostration 0/0 0/0 0/0 0/0 0/0 8722 163723
Skin*
Hair sparse, lumbar 0/0 0/0 0/0 34 23 0/0
Hair absent, lumbar 171 3/1 0/0 344 0/0 0/0
Scabbed area, lumbar 0/0 0/0 0/0 250 647 10/1
Respiration
Rapid breathing 0/0 0/0 0/0 0/0 0/0 162721 219723

* Only selected body regions are described here. The study report breaks down a large number of regions
which were not deemed necessary to reproduce here.

Body weight (dams): There were no test-article related changes in body weight or body
weight gain with any dose of lidocaine or with the low dose of tetracaine (1 mg/kg/day).
Body weight and body weight gains of the dams in the 5 mg/kg/day tetracaine group and the
5/5 mg/kg/day lidocaine/tetracaine group were lower than the controls at the Day 7-21
gestational interval for tetracaine 5 mg/kg/day and the Day 0-29 gestational interval for the
high dose tetracaine and lidocaine/tetracaine groups. These changes are considered to be
treatment related.

Food consumption (dams): Food consumption in the lidocaine 15 mg/kg/day dams for
gestational intervals Day 7-21 and Day 0-29 were slightly lower than controls, but not
statistically significant. There as a statistically significant decrease in food consumption in
dams treated with 5 mg/kg tetracaine or 5/5 mg/kg/day lidocaine/tetracaine for gestational
intervals Day 7-21 and Day 0-29. These changes are considered to be treatment related.

Toxicokinetics: Not completed in this study (see pilot study data).

Terminal and necroscopic evaluations: C-section data (implantation sites, pre- and post-
implantation loss, etc.): Post-mortem necroscopic observations included scabbing at the
injection site in one 15 mg/kg/day lidocaine dam, 1 mg/kg/day tetracaine dam and 5 dams in
the 5 mg/kg/day lidocaine/tetracaine group. Red discoloration at the injection sites were also
noted in one 5 mg/kg/day tetracaine dam and 2 dams in the 5/5 mg/kg/day
lidocaine/tetracaine group. These findings were likely attributed to the test article.

There were no abortions or any early deliveries noted in any group, and pregnancy rate was
similar across all groups (91.3-100%). The number of females with viable litters was similar
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across groups (ranged from 20-22). There were no statistically significant or toxicologically
relevant changes in the number of corpora lutea, implantations, post-implantation loss, viable
and non-viable fetuses or resorptions between groups.

Summary of Maternal and Developmental Observations at Uterine Examination
Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 1 5 15 1 5 5/5
Endpoint
# Females on study 23 23 23 23 23 23 23
# not pregnant 1 : 2 2 2 0 1
# pregnant 22 21 21 21 21 23 22
Pregnancy Index (%) 95.7 913 913 91.% 91.3 100 95.7
# Died Pregnant 0 0 : | 0 1 0
# Abortions 0 0 0 0 0 0 0
# Early deliveries 0 0 0 0 0 0 0
# Females with all resorptions 0 0 0 0 0 0 0
# females with viable fetuses 22 4 20 26 21 22 22
Day 20 gestation
Mean Corpora Lutea 9.6 10.4 10.2 9.8 10.5 9.7 10.9
Mean Implantation sites 9.1 9.4 9.6 9.1 9.9 9.0 10.0
Mean Preimplantation loss % 5.21 10.61 5.42 7.34 5.93 6.36 6.42
Mean Viable fetuses 8.8 9.0 9.2 8.8 9.4 8.5 9.6
Mean Fetal sex ratio (% males) 54.1 56.7 49.6 51.4 49.8 46.8 52.8
Mean postimplantation loss (%) 2.66 3.0 3.47 2.69 4.16 5.79 3.89
Mean Nonviable fetuses 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mean Litter size 8.8 9.0 9.2 8.8 9.4 8.5 9.6
Mean Resorptions (early + late) 0.3 0.3 0.4 0.3 0.4 0.5 0.4
Mean Resorptions (early) 0.1 0.2 0.1 0.2 0.2 0.5 0.2
Mean Resorptions (late) 0.1 0.1 0.3 0.1 0.2 0.1 0.2

* p <0.05 compare to control

Adjusted body weight and body weight gains were also not altered in dams treated with any
regimen of lidocaine alone or 1 mg/kg tetracaine treatment. However, dams treated with 5
mg/kg/day tetracaine and 5/5 mg/kg/day lidocaine/tetracaine had a lower weight change from
day 0 and animals in the 5/5 mg/kg/day lidocaine/tetracaine group had a lower adjusted
bodyweight change from day 0 compared to control animals that was statistically
significance. The magnitude of the body weight change from day 0 was approximately 28%
for both the tetracaine and the tetracaine/lidocaine treatments, suggesting a primary role of
tetracaine in this response.
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Summary of Gravid Uterine Weight and Adjusted Body Weight Change Values
Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 1 5 15 1 5 5/5
Gravid uterine weight, kg 0.498 | 0.521 0.520 0.503 | 0.537 | 0.478 0.0875
Final body weight, kg 3916 | 3.946 | 3.848 3.893 | 3.858 | 3.794 3.837
Adjusted final body weight, kg 3.418 | 3.425 | 3.328 3.389 | 3.321 | 3.318 3.323
Weight change from day 0, kg 0.538 | 0.540 | 0.515 0.519 | 0.477 | G.3906% | 0.388*
Adjusted weight change from day 0.041 0.019 | -0.005 0.015 | -0.060 [ -0.086 | -0.12¢%
0, kg

* p <0.05 compared to vehicle-treated group

There were no significant differences in fetal body weight between treatment groups when
examined as males, females or combined.

Offspring (malformations, variations, etc.): There were no statically significant increases in
the total number of litters with external malformations or external variations noted under
the conditions of the study. Statistical analysis of the data expressed on the basis of fetuses
evaluated (rather than litters) was not completed by the sponsor. The data provided is
reproduced below from the sponsor’s Table 10.

Summary of Fetal External Observations
(Incidence expressed as the number of fetuses affected)

Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 1 5 15 1 5 5/5
# of Litters Evaluated 22 21 20 20 21 22 22
# of Fetuses Evaluated 194 190 184 176 198 187 212
Body
Abdomen, gastroschisis’ 0 0 0 i 0 0 {
Entire, edema 0 0 0 0 0 0 i
Forelimbs
Digits, ectrodactyly 0 0 0 -0 0 0 i
Entire, abnormal flexure 0 0 0 0 0 0 i
Fore paw, abnormal flexure 0 1 0 0 0 0 i
Hind limb(s)
Entire, abnormal flexure 0 0 0 0 0 0 i
Entire, malrotated 0 0 0 0 0 0 |
Tail
Entire, absent 0 0 0 0 0 0 ]
Summary of External Obs.
Total Malformations
# Litters (%) 0 (0) 0 (0) 0(0) 1 {(5.0) 0 (0) 0(0) 2(9.h)
# Fetuses (%) 0 (0) 0 (0) 0(0) 1(0.6) 0 (0) 0(0) 2(0.9)
Total Variations
# Litters (%) 0 (0) 1(4.8) 0 (0) 0 (0) 0(0) 0 (0) 2(9.1)
# Fetuses (%) 0 (0) 1 (0.5) 0(0) 0(0) 0(0) 0(0) 2(0.9)

' Gastroschisis -A defect in the abdominal wall resulting from rupture of the amniotic membrane
during physiological gut-loop herniation or, later, owing to delayed umbilical ring closure; usually
accompanied by protrusion of viscera.
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- There were no statically significant increases in the total number of litters with visceral
malformations or visceral variations noted under the conditions of the study. There were
several rare malformations noted in a treatment group that were not seen in the concurrent
controls not have they been seen in the sponsor’s historical database for the facility. These
include hydrocephaly (lateral ventricle), absent gallbladder, absent ureter / kidney, and
smaller than normal ovary. Although rare, the sponsor noted that they occurred in only one
or two animals and there were no other animals affected and therefore are not considered to
be related to the test article. Statistical analysis of the data expressed on the basis of fetuses
evaluated (rather than litters) was not completed by the sponsor. The absent gall bladder was
also noted in one vehicle treated animal and therefore does not appear to be related to drug
treatment. The absent kidney and ureter noted in the lidocaine:tetracaine group is not a
common finding and was not detected in the historical control database (MARTA and MTA).
However, as this finding occurs in only one animal, the evidence is rather weak that the
effect could be attributed to the drug treatments.

Summary of Fetal Visceral Observations
Incidence expressed as the number of fetuses affected (%)
Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 1 5 15 1 5 5/5

# of Litters Evaluated 22 21 20 20 21 22 22
# of Fetuses Evaluated 194 190 184 176 198 187 212
Gall Bladder

Absent 1(0.5) | 2(L.1) 0 PG4 0 0 0

Small 2(1.0) | 3(L.6) 1(05) | 2(1.1) | 2(1.0) 3(1.6) 16647}
Kidney

absent 0 0 0 0 0 0 P05
Liver

nodule 0 0 0 0 1(0.5) 0 0
Ovary

smaller than normal 0 0 0 0 0 1(0.5) 0
Ureter

Absent 0 0 0 0 0 0 F{G.5
Brain

Lat ventricle, hydrocephaly 0 0 0 0 0 1(0.5) 0
Head

Eye, microphthalmia 0 0 0 0 0 0 LI
Aortic arch _

Dilated 0 1(0:5). | 1(0.5) 0 1(0.5) 0 1(0.5)
Lungs (both)

Smaller than normal 0 0 0 0 0 1(0.5) 0
Diaphragm

Diaphramatic hernia 0 0 0 0 0 1(0.5) 0
Intraventricular septum

Discontinuous 0 1(0.5) 1(0.5) 0 1(0.5) 0 0
Pulmonary truck

Constricted 0 1(0.5) 0 0 0 0 1(0.5)
Lung, Right

Azygous lobe absent 9(4.6) 8(4.2) | 13(7.1) | 2(L.1) 0 6 (3.2) 6(2.8)
Subclavian Artery

Retroesophageal 0 1(0.5) 0 0 0 0 0
Thoracic Cavity

Fluid Filled 0 0 0 0 0 0 Fils

Persistent truncus arteriosus 0 0 0 0 1(0.5) 0 0
Summary of Visceral Obs. '
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Total Malformations

# Litters (%) 145) | 295 | 160 | 165.0) | 295 | 20 | 2¢0.1)

# Fetuses (%) 1(0.5) | 3¢1.6) | 1(0.5) | 1(06) | 2(1.0) | 2(1.1 (1.4
Total Variations

# Litters (%) 6(27.3) | 8(38.1) | 8(40.0) | 4(20.0) | 2(9.5) | 8(36.4) | 940

# Fetuses (%) 10(5.2) | 11(5.8) | 14(7.6) | 4(2.3) | 2(1.0) | 9(4.8) | 1466

There were no statistically significant increases in the total number of skeletal
malformations or variations when examined on a litter basis. Statistical analysis on the
basis of the number of fetuses examined was not completed by the sponsor. The table below
reproduces the data in sponsor’s table 11. Although there were several malformations noted
which exceeded the incidence in the control group, these were not statistically significant.
The incidence of most of these observations were within the historic control range for the
laboratory or occurred in a single pup at a single dose group and therefore considered by the
sponsor to be unrelated to the study drug. One fetus displayed multiple external and skeletal
malformations, including sacral neural arches absent, fused or misaligned for sacral
vertebrae, sternebrae absent, thoracic centra absent and/or fused and thoracic neural arches
misaligned and/or misshapen. As these findings were in a single pup, not statistically
significant and/or were within the historical control range, the sponsor does not consider
them to be related to the test article.

Summary of Fetal Skeletal Observations
Incidence expressed as the number of fetuses affected (%)
Group Vehicle Lidocaine Tetracaine Lido/Tet
Dose (mg/kg) 0 15 5 5/5

# of Litters Evaluated 22 20 22 22
# of Fetuses Evaluated 194 176 187 212
Caudal vertebra(e)

Neural arch(es) absent 0 0 0 LY
Cervical vertebra(e)

Centra, additional ossification 1(0.5) 0 0

Centra, misshapen 0 0 0

Neural arch(es), additional ossific. 4(2.1) 0 5.7

Neural arch(es), misaligned 0 0 0

Neural arch(es), misshapen 0 0 0
Hindlimb

Talus, not ossified 0 0 0
Rib(s)

Rib(s), discontinuous 1(0.5) 0 0

Rib(s), fused 0 0 0

Rib(s), rudimentary 50 (25.8) 48 (27.3) 53 (28.3)

Rib(s), unilateral fill rib 28 (14.4) 26 (14.8) 20 (10.7)
Sacral Vertebra(e)

Neural arch(es), absent 0 0 0 1.3

Neural arch(es), fused 0 0 0 1{0.5)

Neural arch(es), misaligned 0 0 0 1{0.5)
Skull

Frontal bone, additional ossific. 0 0 3(1.6) 1(0.5)

Hyoid arch, bent 9(4.6) 11 (6.3) 7(3.7) 8(3.8)

Hyoid body, not ossified 1(0.5) 2(1.1) 0

Nasal bone, additional ossific. 0 0 0
Sternum

Sternebra(e), absent 0 0 0 RGN
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Sternebra(e), additional ossific. 4(2.1) 6(34) 3(1.6) 2(0.9)
Sternebra(e), fused 2(1.0) 6(3.4) 2(1.1) 2(0.9)
Sternebra(e), misaligned 2(1.0) 1(0.6) 0 0
Sternebra(e), not ossified 16 (8.2) 16 (9.1) 204107 321

Thoracic vertebra(e)

Centra, absent 0 0 0
Centra, fused 0 0 0 L {5
Neural arch(es), misaligned 0 0 0 R LONS
Neural arch(es), misshapen 0 0 0 1(0.5}
Summary of Skeletal Obs.
Total Malformations
# Litters (%) 3(13.6) 5(25) 2(9.1) 5(22.7)
# Fetuses (%) 3(1.5) 6 (3.4) 2(1.1) 7(3.3)
Total Variations
# Litters (%) 22 (100) 20 (100) 20 (90.9) 22 (100)
# Fetuses (%) 80 (41.2) 80 (45.4) 78 (41.7) 99 (46.7)

Closer inspection of the individual fetus findings for the rare abnormalities noted above,
indicates that fetus 9 from dam 346 who was treated with 5 /5 mg/kd lidocaine/tetracaine
presented with the following malformations and variations:

Malformations and Variations in Fetus 9 from Dam 346 (lidocaine/tetracaine treatment group)
Area Location Classification Observation
External Observations
Body Abdomen Malformation Gastroschisis
Forelimb(s) Digits Malformation Ectrodactyly
Forelimb(s) Entire Variation Abnormal flexure
Hind limb(s) Entire Variation Abnormal flexure
Hind limb(s) Entire Malformation Malrotate
Tail Entire Malformation Absent

Visceral Observations
Abdominal cavity Gallbladder Variation Smaller than normal
Abdominal cavity Kidney Malformation Absent
Abdominal cavity Ureter Malformation Absent

Skeletal Observations
Thoracic vertebra(e) Centra Malformation Absent
Thoracic vertebra(e) Centra Malformation Fused
Skull Hyoid body Variation Not ossified
Caudal vertebra(e) Neural arch(es) Malformation Absent
Sacral vertebra(e) Neural arch(es) Malformation Absent
Sacral vertebra(e) Neural arch(es) Malformation Fused
Sacral vertebra(e) Neural arch(es) Malformation Misaligned
Thoracic vertebra(e) Neural arch(es) Malformation Misaligned
Thoracic vertebra(e) Neural arch(es) Malformation Misshapen
Ribs Ribs Malformation Fused
Sternum Sternebra(e) Variation Absent
Sternum Sternebra(e) Variation Not ossified
Hind limb(s) talus Variation Not ossified

Dam 346 had a low final body weight and adjusted final body weight 2.964 kg. In addition,
fetus 9 was approximately 15 grams less mass than the other 10 fetuses in the litter and
clearly stands out from the remainder of the fetuses. Collectively, these data are not
consistent with a teratogenic effect of lidocaine or tetracaine. The evidence for material
toxicity in this Dam is a more likely explanation of the fetal effects noted for a good sized
litter. This reviewer does not feel that the finding is related to the drug-treatment.
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Prenatal and postnatal development

Study Title: Study for toxic effects on pre- and postnatal development, including
maternal function, in rats

Key study findings: Tetracaine base administration to the female rat from GD6 to LD20
resulted in the following key findings:

e Mortality: 2 dams at a dose of 2.5 mg/kg and 1 dam at a dose of 7.5 mg/kg during
gestation

o Clinical observations (maternal): decreased activity, ataxia, prostration, rapid
breathing, and scabs at injection site at a dose of 7.5 mg/kg

e Body weight gains: decreased at a dose of 7.5 mg/kg during gestation and in all
treated groups during LD0-4

e No developmental affects on offspring when tetracaine base was given s.c.

e NOAEL = [Fo] 2.5 mg/kg/day (based on observations and body weight gains)
[Fi] 7.5 mg/kg/day

Study no: 925-017

Volume #, and page #: 22, pp. 22-1
Conducting laboratory and location:

Date of study initiation: 28 March 2003
GLP compliance/QA report: Yes (X) No ()
Drug, lot #, radiolabel, and % purity: tetracaine base/Z-02-003/purity not specified on CofA
Formulation/vehicle: sterile water containing NaH,PO,4 and Na,HPO,

Methods:
Species/strain: timed-mated Sprague Dawley rats’ — CD(SD)IGS BR,
Doses employed: 0.75, 2.5, 7.5 mg/kg/day @ 1 mL/kg
Route of administration: s.c. (injections alternated between right and left should and
lumbar regions)
Study design: GD6-LD20
Number/sex/group: 25/group
Parameters and endpoints evaluated: Time-mated rats were used for the study. Clinical
observations (twice daily), body weight, food consumption, parturition and litter
observations, culling of litters to 8/sex on LD4, pup developmental indices during
lactation included static righting reflex, pinna detachment, cliff aversion, eye opening, air
drop righting reflex, auditory startle (end of lactation period), and during development
vaginal opening, preputial separation, motor activity (PD 35) and step-through passive
avoidance (PD74-77). F1 pups were allowed to mate and a cesarean section was
performed on GD13 and male animals were euthanized after completion of the cesarean
section.

Observation times and results:
Observations Results
Mortality (maternal) Two dams were found dead on GD 17 and 19 at a dose of
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Body weights
(maternal)

Food consumption
(maternal)

Fo
In-life observations
Dams

Offspring

Fy

Terminal/necroscopic

evaluations
Dams

Offspring

F
In-life observations
Male and female rats

Dams

Body weights
Male rats

Female rats

2.5 mg/kg, and 1 dam was found dead on GD17 at a dose of
7.5 mg/kg. Cause of death was not determined. All other maternal
animals survived to scheduled euthanasia.

Body weights were unremarkable for gestation and lactation. Body
weight gains were decreased on GD6-10 (10%) and GD17-20
(12%) at a dose of 7.5 mg/kg. Body weight gains were decreased
in all treated groups during LD0-4 (24-59%), and were statistically
significantly decreased for the entire lactation period (LDO0-21,
24%) at a dose of 0.75 mg/kg.

Unremarkable during gestation and lactation.

Decreased activity, ataxia, prostration, rapid breathing, and scabs at
the injection sites were observed at a dose of 7.5 mg/kg during the
gestation and lactation periods. Delivery/littering data were
unremarkable.

A low incidence of desquamation (entire body) at a dose of
7.5 mg/kg, and scabbed in all dose groups were observed.

Discoloration, scabs, and skin thickening were observed at a dose
of 7.5 mg/kg.

Unremarkable.

Unremarkable for observations, developmental landmarks, and
post-weaning behavioral tests. It should be noted that there were
statistically significant increases in motor activity and time to
achieve passive avoidance at doses > 2.5 mg/kg. The reason for the
statistical significance is that the control group animals in this study
exhibited values that were outside (below) the historical control
data (HCD), while the treated group values are within HCD.

Unremarkable.

Unremarkable.
Unremarkable.
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Terminal/necroscopic

evaluations

Male rats Unremarkable.
Dams Unremarkable.

[Note: GD = gestation day; LD=lactation day; PD=postnatal day]

2.6.6.7 Local tolerance:

A. Study title: A dermal irritation study of S-Caine™ (lidocaine 7% and tetracaine 7%
cream) peel in rabbits.

Key study findings:
e Very slight erythema and edema with S-Caine™ Peel by 48 hrs with resolution by 72
hrs
e TK: animals were exposed to lidocaine > tetracaine with a delay in Tmax due to a re-
distribution from the skin to the systemic exposure after peel removal

Study no.: 925-018

Volume #, and page #: 14, pp. 14-1

Conducting laboratory and location: e

Date of study initiation: 23 July 2003

GLP compliance/QA reports: yes (X) no( )

Drug, lot #, and % purity: S-Caine™ Peel (7% lidocaine, 7% tetracaine)/PE-1806: — % for
lidocaine, .—for tetracaine

Formulation/vehicle: Placebo Peel/ PE-1908; mineral 0i1/020269

Doses: 6 grams on 2 inches squared (or 30 cm?) for 2 hours applied as a single application
Study design: Rabbits (N=3 male) were topically administered S-Caine™ Peel for 2 hrs.
The peel was then removed; the area cleaned with a water and a cloth, and then dermal
irritation using Draize scoring was conducted at times of 0, 24, 48, and 72 hrs. TK samples
were taken at 2, 3, 6, 12, and 24 hrs after application. Body weights were recorded on SD1
and animals were euthanized 72 hrs after application.

Results: A 2 hour administration of S-Caine™ Peel was well tolerated. Very slight
erythema was observed in both the placebo and S-Caine™ Peel groups, but the S-Caine™
Peel group also exhibited very slight edema.

Study interval (hrs)*

Treatment Severity 0 24 48 72

Placebo Peel | Erythema
1=very slight 2/3 - - —

S-Caine™ Erythema
Peel 1=very slight 173 --- — -—-
Edema
1=very slight 1/3
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? number represents number affected/sample size.

Toxicokinetics: All plasma samples had detectable levels of lidocaine and tetracaine. Cpax
and AUC values were higher for lidocaine than tetracaine (17-fold and 14-fold, respectively),
but the Tmax Was comparable (3-6 hrs). Tpax for both lidocaine and tetracaine occurred after
peel removal, indicating a ‘re-distribution” from the skin to the systemic exposure. There
was high intervariability in the Cpax and AUC for lidocaine and tetracaine, with the highest
variability being observed for tetracaine.

APPENDIX B: Pharmacokinetic Parameters for Lidocaine and Tetracaine
for Individual Rabbits

Lidocaine . Tetracaing

1Animal No. 7141 T4z 7143 7444 7142 7143
Cnae {0/MLS 14814 89 4% 306 31 13.08 273 22.03
Vo (D1} & 2 3 5 3 2
AUCq. (ngehrmb} 1,693 316 1.058 1207 55 54.8
Dose (my) 420 420 420 426 420 420
NAU G ez (ngehrfmlimg 403 0.75 2.5 (1287 013 0130
r 09919 0.5436 1.0000 NC NC NC
ke () 09574 0.0840 0.1443 NC NC NC
tiz (01 4.4 8.2 48 NC NC NC

NC = Could not be calcuigted by WinNonlin

Note: The values in bold italics are considerad unreliable since © for the fit was < .8, and the
vaiues are not included in the mean values for K, and 4.

B. Study title: Modified primary dermal irritation.

Key study findings:

e S-Caine™ Peel was mildly irritating
e TK: Rabbits were exposed to lidocaine > tetracaine with a delay in Ty due to a -
re-distribution from the skin to the systemic exposure after peel removal

Study no.: X9L.313G

Volume #, and page #: 14, pp. 14-64
Conducting laboratory and location:

Date of study initiation: 10 January 2000
GLP compliance/QA reports: yes (X) no ()

Drug, lot #, and % purity: S-Caine™ Peel (7% lidocaine, 7% tetracaine)/SP 12-29-
99A/purity not specified

Formulation/vehicle: Placebo Peel/ SP 12-29-99 placebo; mineral oil

Doses: 6 grams on 2 inches squared (or 30 cm?) for 2 hrs applied as a single application
using a hill top chamber
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Study design: Rabbits (N=6 male) were topically administered S-Caine™ Peel for 2 hrs.
The peel was then removed, the area cleaned with a water and a cloth, and then dermal
irritation using Draize scoring was conducted at times of 0, 24, 48, and 72 hrs. TK samples
were taken at 0, 2, and 3 hrs after application. Body weights were recorded prior to dosing.

Results: The primary irritation score (MPI) for the mineral oil, placebo peel, and S-Caine™
Peel were 0.2, 0.2, and 0.3, respectively. The MPI scores indicate that all treatments were
mildly irritating to the skin, but the S-Caine™ Peel had a higher incidence of erythema than
the other groups.

Study interval (hrs)®

Treatment Severity 0 2 12 24 48 72
Mineral 0il | Erythema, very | 3/6 |2/6 2/6 2/6 1/6

slight
Placebo Peel | Erythema, 2/6 1/6 1/6 1/6 1/6 1/6

very slight '

Edema, very 1/6

slight
S-Caine™ Erythema, very | 4/6 |2/6 2/6 2/6 2/6 2/6
Peel slight v

* number represents number affected/sample size.

Toxicokinetics: The level of detection for lidocaine and tetracaine were 100 ng/mL and
5 ng/mL, respectively. All plasma samples had detectable levels of lidocaine and tetracaine.
Cimax and AUC values were higher for lidocaine than tetracaine (6.6-fold and 8-fold,
respectively), but the Trnax Was comparable. One problem with the TK study is that exposure
levels were only examined through 3 hrs post-dose, therefore, making it difficult to know the
complete AUC and the true t;, of the drugs.

APPEARS THIS WAY
ON ORIGINAL

107



Reviewer: R. Daniel Mellon, Ph.D. NDA 21-717

Table 2. Pharmacokinetic Parameters for Lidocaine and Teiracame in Male
Rabbits After a 2-Hour Application of S-Caine™ Peel

{idacaing Tétrac_;aine B
Crone T AUCqs Comax Tona AliCqs
Rabbit No.  {ng/mL} (hr} {ngehr/mL} | {(ngfmL} (hr) (ngshrimL)
25035 190 3 280 25 3 33.5
25037 240 3 315 64 3 3.5
25069 140 3 235 29 3 4.5
25060 170 3 250 10 3 14.0
25061 160 3 305 23 3 44.5
25068 210 2 400 18 3 21.8
Mean 185 28 204 | 282 3.0 365
8D + 36 t 0.4 + 61 +18.7 0.0 17.6

C. Study title: Dermal absorption and dermal irritation study of S-Caine™ Peel
(lidocaine 7% and tetracaine 7% cream) in neonatal piglets.

Key study findings:

e No irritation was observed with S-Caine™ Peel
e TK: animals were exposed to lidocaine > tetracaine with a delay in Tmax due to a
re-distribution from the skin to the systemic exposure after peel removal

Study no.: 925-005

Volume #, and page #: 14, pp. 14-89

Conducting laboratory and location: e ey

Date of study initiation: 06 September 2002

GLP compliance/QA reports: yes (X) no( )

Drug, lot #, and % purity: S-Caine™ Peel (7% lidocaine, 7% tetracaine)/PE-1806/~ o for
lidocaine and tetracaine

Formulation/vehicle: mineral oil/lot no. 001191

Doses: 5 grams on 100 cm? for 30 mins, 10 grams on 100 cm” for 60 mins

Study design: Neonatal piglets (N=3/sex/group) were topically administered S-Caine™ Peel
as outlined above. The peel was then removed, the area cleaned with a water and a cloth, and
then dermal irritation using Draize scoring was conducted at times of 1, 24, 48, and 72 hrs.
TK samples were taken at 0, 30, 60, 90 mins, and 2, 4, 8, 12, and 24 hrs after application.
Body weights were recorded prior to dosing, on the day of dosing, and study termination.
Animals were euthanized 72 hrs after dosing and microscopic evaluation of the skin was
conducted.
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Results: No dermal irritation was observed, body weights, clinical observations, and
microscopic evaluations were unremarkable.

Toxicokinetics: All plasma samples had detectable levels of lidocaine and tetracaine. Cpax
and AUC values were higher for lidocaine than tetracaine for all treated groups. Ratios for
the 5g/30 min group for Cpax and AUC for male piglets were 10-fold and 168-fold,
respectively, and for female piglets were 81-fold and 194-fold, respectively. Female piglets
had higher exposure to lidocaine and tetracaine than male piglets in the 5 g/30 min group.
Tmax for the 5g/30 min group was longer for the male piglets for lidocaine, but were
comparable for tetracaine for both genders. Ratios for the 10g/60 min group for Cpax and
AUC were comparable for male and female piglets (94-98-fold and 121-148-fold,
respectively). Tmax Was also comparable for the 10g/60 min group. Ty tended to occur
after patch removal, indicated a possible depot affect in the skin or a ‘re-distribution’ of the
lidocaine and tetracaine from the skin to the whole body. Tmax Was not dependent on dose,
application time, or gender.

APPEARS THIS WAY
ON ORIGINAL
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2.6.6.8 Special toxicology studies:
A. Study title: Phototoxicity tests in rabbits.

Key study findings:

o The adequacy of the study is questionable as inadequate control groups were
employed.

o However, 1 out of 4 sites that were irradiated after S-Caine Peel application showed
well-defined/moderately severe erythema and slight-moderate edema.

Study no.: 04321.7203.001

Volume #, and page #: 14, 14-190 (Original NDA Application)
Conducting laboratory and location: !

Date of study initiation: 24 October 2003
GLP compliance/QA reports: yes (X) no ( )
Drug, lot #, and % purity: S-Caine™ Peel/PE01806; + % for lidocaine and tetracaine
Formulation/vehicle: NA; positive control of 0.5% 8-MOPS

Doses: 0.2 mL on 4 cm? site

Study design: Rabbits (N=3/sex/group) were used. Group 1 was treated with mineral oil,
positive control, or S-Caine™ Peel for 15 mins, then the skin was irradiated at to non-
erythemogenic (i.e, uV greater than 280 nm or ~163 joules, cm?) at a distance of 10 inches
for 60 mins. After the irradiation, the peel was removed and Draize scoring was performed.
Group 2 was irradiated for 60 mins as outlined above, the mineral oil, positive control, or S-
Caine™ Peel was applied and allowed to dry for 15 mins. All treatments remained in place
for 60 mins, after which they were removed and Draize scoring was performed. An
untreated site was also included on each animal. Draize scoring was performed at 24, 48, 72,
and 96 hrs after treatment completion.

Results:

One out of 4 sites that were irradiated after peel application showed well-defined/moderately
severe erythema and slight-moderate edema. No other affects were observed. The adequacy
of the study is questionable as there are study design confounds which include: 1) the
absorption spectrum of the product is unknown; 2) the correct control groups were not
included; and 3) it is unknown if the stratum corneum is affected by removal of the peel. The
absorption spectrum information is important because I cannot confirm that the wavelength
used in the study (erythemogenic - uV greater than 280 nm or ~163 joules, cm®) is the
wavelength that should have been used in the study. The wavelength to use in these studies
depends on what wavelengths are absorbed by the drug. If the drug product does not absorb
between 290 and 700 nm then phototoxicity is not likely to be a safety concern, but without
the information on the absorption spectrum the interpretation of the study results is that S-
Caine™ Peel treatment may cause irritation at the site of application if exposed to sunlight.
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Permal ObzervationsPost Treatment

Rabbit { Site! | Site3 | SiteS | Site? | Site? | Sited | Site§ | Site8
No. |ERIEDI{ER|ED[BRIBD | ER | ED | BRIED | ER | ED | ER | ED BR | ED
gl »loflolsla]ololmwlofoiolof{o|o]o
Bl oiojofojz2iajoloiojolofej{ofajo]o
13308 | o o o lofl23lejlololojolofololo]e
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mean | 05| 037001007271 281001 00102100100 00 00]{00]00! 00
sp J08/08/00/00(05]/04]007100]04100]06/0000]00]00]0n
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mean | 0> | G2 1 OLTO0128123 6010000100001 060]00]006]00]00
sp (0B [0410G0[ 00104705 90 00]jo0joojon]oeolo0loo]oo]on

ER = grythema & = Male

ED = edems § = Fomale

Sites T & 2« Test article Sites 1, 3, 5 and 7 {left side) Irradiated after ireatiment
Bites 3 & 4 = Vehicle Sites 2, 4, 6 and B {right side) ircadiated prior fo tremtment
Sites § & & = Positive control (BMOF)

Bites 7 & § «Untreated

*This score is attributed to mechanics! damage ocourring during test materinl removal after treatment and
fight exposure. Difficulty was expurienced in test article removal i all six animals after treatment (test
articledlight exposure},
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Dermal Observations/Post Treatment
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The control groups used in the study are inadequate. The Sponsor conducted the study with
an untreated control and an ethanol control. No placebo peel was included, therefore, it is
difficult to determine if the one reaction was a result of the active ingredients or the peel
components themselves. A more adequately designed study should have included sites that
were treated with drug only (no light), vehicle (with and without light) or light only. The
group in the study that was irradiated and then had the S-Caine™ Peel applied is an
inadequate control because if the drug has any anti-inflammatory effect it might mask the
erythema and edema even when applied after the light.
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The absorption spectrum received from the Sponsor (below) indicates that the peel absorbs
light ~312-314 nm range.
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The Sponsor indicates that no phototoxicity was conducted with the S-Caine™ Peel placebo.
In this light, it is difficult to determine if the reaction was a result of components in the peel
or a result of the active components.

The affect of the peel on the stratum corneum is unknown, but according to the Sponsor there
is no evidence that layers of the epithelium are removed when then peel is removed.

2.6.6.9 Discussion and Conclusions:

The sponsor conducted a standard fertility and reproductive toxicity and a pre- and
postnatal development study in rats with tetracaine base at doses up to 7.5 mg/kg.
Clinical observations in both studies were decreased activity, prostration, rapid
breathing, and scabs at the injection site at a dose of 7.5 mg/kg. In the pre- and
postnatal development study, 3 dams (2 dams at a dose of 2.5 mg/kg, 1 dam at a dose
of 7.5 mg/kg) were found dead during gestation. The cause of death in these three
animals is not known, however, due to the lack of a clear dose-relationship, these
deaths do not appear to be attributable to the tetracaine. Body weight gains were
decreased in the fertility study in male rats at a dose of 7.5 mg/kg during the entire
treatment period, decreased in female rats in all treated groups during premating, and
at a dose of 7.5 mg/kg during GD0-7. Body weight gains were also decreased in the
pre- and postnatal development study during gestation at a dose of 7.5 mg/kg and in
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all treated groups during LD0-4. There were no affects of tetracaine base on male or
female fertility or pre- and postnatal development.

S-Caine™ Peel (7% lidocaine, 7% tetracaine) was found to produce mild irritation in
rabbits, but did not cause any irritation in neonatal piglets. In all animal species
examined lidocaine > tetracaine for exposure and there was a delay in Tiax due to a
re-distribution from the skin to the systemic exposure after peel removal.

Experimental shortcomings in the phototoxicity study make it difficult to interpret,
but 1 out of 4 sites that were irradiated after peel application showed well-
defined/moderately severe erythema and slight-moderate edema. The results of the
test indicate a possibility of a phototoxic reaction if treated skin is exposed to sun
light as the absorption spectrum indicates S-Caine™ Peel absorbs light in the 312-314
nm range.

2.6.6.10 Tables and Figures:

Not applicable.

2.6.7

TOXICOLOGY TABULATED SUMMARY

Not applicable.

OVERALL CONCLUSIONS AND RECOMMENDATIONS

Unresolved toxicology issues: There are two unresolved issues which are discussed below:

1)

2)

In light of the problems with the current phototoxicity study regarding the lack of
appropriate controls, the unknown affect of the peel on the stratum corneum, and the
observation that human subjects in the clinical trials that lidocaine may be present in
the body for up to 24 hrs (no data are available for tetracaine as it was not detected)
there is a safety concern regarding the possible photo-irritation at the application site.
It is unclear if the stratum corneum is removed when the peel is removed, although
the Sponsor indicates that there is no evidence from the clinical trials that it is
removed. It should be noted that a specific study was not conducted to address the
removal of the stratum corneum when the peel is removed. In this light, if the stratum
corneum is removed, either partially or completely, then it is probable that the skin
with be sensitive to sun, not as a result of the drug’s light absorption or
photochemical properties, but as a result of physical disruption of the skin’s integrity.
This concern regarding photo-irritation can be adequately addressed in product
labeling and will not require any further non-clinical testing.

Eye irritation was not assessed in non-clinical or clinical trials. While there is no
indication that the components or active ingredients, lidocaine and tetracaine, of the
S-Caine™ Peel cause eye irritation, the potential of the active ingredients, lidocaine
and tetracaine, to anesthetize the eyelid is highly likely if they are contacted by the S-
Caine™ Peel. This concern regarding eye toxicity can be adequately addressed in
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product labeling and will not require any further non-clinical testing. The Sponsor
in their proposed label.

Recommendations: The NDA may be approved with minor alterations to the proposed label.

_Suggested labeling: NOTE: The multiples of exposure that are included in the label are low
because many of the doses utilized in the non-clinical studies were below the doses topically
administered in humans when comparing the surface area and exposed area (cm?). However,
the low multiples of exposure do not offer a significant safety risk with S-Caine Peel because
there is low or no systemic exposure of lidocaine and tetracaine after dermal application. A
non-teratogenic effects section was added to the label following receipt of a consult for the
Pregnancy Labeling Team (PLT). The articles cited by the PLT were reviewed and the
section appropriately revised to provide more details on the reported findings to assistant in
future labeling of the current and future products. The proposed labeling received from the
sponsor was identical to the approved Synera™ labeling. However, the multiples of
exposure for the S-Caine Peel are not the same as those of the S-Caine Patch (Synera™) and
therefore must be updated for this drug product. The Sponsor’s proposed labeling is
reproduced below:

(Note: strike-through indicates corrections to proposed label, blue text indicate
insertions/edits to the proposed label):

Proposed Labeling (EDR May 25, 2006) Reviewer Comments / Recommendations

PRECAUTIONS The following text should be included in the
precautions section of the label:

/

Carcinogenesis, Mutagenesis, Impairment of
Fertility:

Carcinogenesis: Long-term studies in animals have No changes are required.
not been performed to evaluate the carcinogenic
potential of either lidocaine or tetracaine.

Mutagenesis: The mutagenic potential of lidocaine Comment: The text is identical to the approved
base and tetracaine base has been determined in the in  Synera product labeling. No changes are required.
vitro Ames Bacterial Reverse Mutation Assay, the in

vitro chromosome aberration assay using Chinese

hamster ovary cells, and the in vivo mouse

micronucleus assay. Lidocaine was negative in all

three assays. Tetracaine was negative in the in vitro

Ames assay and the in vivo mouse micronucleus

assay. In the in vitro chromosome aberration assay,

tetracaine was negative in the absence of metabolic

activation, and equivocal in the presence of metabolic

activation.
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EXECUTIVE SUMMARY

I Recommendations

A. Recommendation on acceptability.
The NDA can be approved from a pharmacology/toxicology perspective.

B. Recommendation for nonclinical studies.
None.

C. Recommendations on labeling.

Note: The multiples of exposure that are included in the label are low because
many of the doses utilized in the non-clinical studies were below the doses
topically administered in humans when comparing the surface area and exposed
area (cm?). However, the low multiples of exposure do not offer a significant
safety risk with TetraPeel because there is low or no systemic exposure of
lidocaine and tetracaine after dermal application. A non-teratogenic effects
section was added to the label following receipt of a consult for the Pregnancy
Labeling Team (PLT). The articles cited by the PLT were reviewed and the
section appropriately revised to provide more details on the reported findings to
assistant in future labeling of the current and future products.

PRECAUTIONS

. |
_/

Carcinogenesis, Mutagenesis, Impairment of Fertility:

Carcinogenesis: Long-term studies in animals have not been performed to
evaluate the carcinogenic potential of either lidocaine or tetracaine.

Mutagenesis: The mutagenic potential of lidocaine base and tetracaine base
has been determined in the in vitro Ames Bacterial Reverse Mutation Assay,
the in vifro chromosomal aberration assay using Chinese hamster ovary cells,
and the in vivo mouse micronucleus test. Lidocaine was negative in all three
assays. Tetracaine was negative in the in vitro Ames and the in vivo mouse
micronucleus assays. In the in vitro chromosomal aberration assay tetracaine
was negative in the absence of metabolic activation, and equivocal in the
presence of metabolic activation.
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Impairment of Fertility: Lidocaine did not affect fertility in female rats when

n//

Use in Pregnancy:

Teratogenic Effects: Pregnancy Category B. Lidocaine was not

Nonteratogenic Effects. Lidocaine, contained 1:100.000 eninenhrine at a

e -

//

11 Summary of nonclinical findings

A. Brief overview of nonclinical findings
No affects of tetracaine base on male or female fertility or pre- and postnatal
development were observed. S-Caine™ Peel (7% lidocaine, 7% tetracaine) was
found to produce mild irritation in rabbits, but did not cause any irritation in
neonatal piglets. In all animal species examined lidocaine > tetracaine for
exposure and there was a delay in Tpax due to a re-distribution from the skin to the
systemic exposure after peel removal. Experimental shortcomings in the
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phototoxicity study make it difficult to interpret, but 1 out of 4 sites that were
irradiated after peel application showed well-defined/moderately severe erythema
and slight-moderate edema. The results of the test indicate a possibility of a
phototoxic reaction if the treated skin is exposed to sun light as the absorption
spectrum indicates S-Caine™ Peel absorbs light in the 312-314 nm range.

B. Pharmacologic activity

Both lidocaine (amide-linked) and tetracaine (para-aminobenzoic acid ester) are
local anesthetics which have similar pharmacological profiles and are about
equipotent. Local anesthetics block nerve impulses by decreasing or preventing
the large transient increase in the permeability of excitable membranes to Na+
that normally is produced by a slight depolarization of the membrane due to direct
interaction with voltage-gated Na+ channels. Blockade of neuronal conduction
prevents the action potential of sensory neurons and therefore blocks the
transmission of pain signals to the CNS. Lidocaine and tetracaine blockade
demonstrates both frequency and voltage-dependency. Both drugs block both
open and inactivated Na+ channels.

C. Nonclinical safety issues relevant to clinical use

In light of the problems with the current phototoxicity study regarding the lack of
appropriate controls, the unknown affect of the peel on the stratum corneum, and
the observation that human subjects in the clinical trials that lidocaine may be
present in the body for up to 24 hrs (no data is available for tetracaine as it was
not detected) there is a safety concern regarding the possible photo-irritation at
the application site. It is unclear if the stratum corneum is removed when the peel
is removed, although the Sponsor indicates that there is no evidence from the
clinical trials that it is removed. It should be noted that a specific study was not
conducted to address the removal of the stratum corneum when the peel is
removed. In this light, if the stratum comeum is removed, either partially or
completely, then it is probable that the skin with be sensitive to sun, not as a result
of the drug’s light absorption or photochemical properties, but as a result of
physical disruption of the skin’s integrity. This concern of photo-irritation can be
adequately addressed in product labeling and will not require any further non-
clinical testing. Eye irritation is also a concern and it can be handled in the label.
The Sponsor T in their proposed label.

Reviewer Signature Suzanne R. Thornton-Jones, Ph.D.

Supervisor Signature R. Daniel Mellon, Ph.D. Concurrence Yes X No
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2.6 PHARMACOLOGY/TOXICOLOGY REVIEW

2.6.1 INTRODUCTION AND DRUG HISTORY

NDA NUMBER: 21-717

REVIEW NUMBER: 1

SEQUENCE NUMBER/DATE/TYPE OF SUBMISSION: N000/17 November 2003/AZ
INFORMATION TO SPONSOR: Yes () No (X)

SPONSOR: Zars, Inc.

1142 West 2320 Soute, Suite A
Salt Lake City, UT 84119
MANUFACTURER FOR DRUG SUBSTANCE : [lidocaine’

[tetracaine] . _ —

REVIEWER NAME: Suzanne R. Thomton-Jones, Ph.D.
DIVISION NAME: DACCADP
HFD #: 170
REVIEW COMPLETION DATE: 26 August 2004
DRUG:

TRADE NAME: S-Caine™ Peel

GENERIC NAME (LIST ALPHABETICALLY): lidocaine/tetracaine

CODE NAME: NA

CHEMICAL NAME:

[lidocaine] 2-(Diethylamino)-N-(2,6-dimethylphenyl)-acetamide
[tetracaine] 2-(Dimethylamino)ethyl p-(butylamino)benzoate

CAS REGISTRY NUMBER: [lidocaine] 137-58-6
[tetracaine] 94-24-6
MOLE FILE NUMBER: not specified

MOLECULAR FORMULA/MOLECULAR WEIGHT:
[lidocaine] C;4H2,N,0/234.3
[tetracaine] Ci5H2aN20,/264 .41

STRUCTURE:
O
¥ |
\H/\N/" OMN\
_ ] M

Lidocaine Tetracaine

RELEVANT INDS/NDAS/DMFSs: IND 58,823/NDA 21-623 (S-Caine Patch)
IND 59,801 (S-Caine™ Peel)

DRUG CLASS: Local anesthetics of the amide type

(lidocaine) and ester type (tetracaine).
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INTENDED CLINICAL POPULATION: local dermal anesthesia on mtact skin
ROUTE OF ADMINISTRATION: topical
FORMULATION:

Component ' Function
Lidocaine, USP Active, Anesthetic Agent
Tetracaine, USP Active, Anesthetic Agent
Dibasic Calcium Phosphate, Anhydrous, USP
Purified Water, USP

Poiyvinyl Alcohol, USP

—Petrolatum, USP .
Sorbitan Monopalmitate, NF{  ——
Methylparaben, NF '
Propylparaben, NF

The excipients in the above formulation can be found in approved drug products at equal or
greater levels and therefore do not pose any unique toxicological concerns.

BACKGROUND: The Sponsor has submitted a 505(b)(2) NDA application for S-Caine™ Peel
which is a 1:1 eutectic mixture of lidocaine and tetracaine. The majority of the information
to support this NDA is derived from the Sponsor’s for S-Caine™ Patch NDA (21-623). In
the current NDA the Sponsor submitted analytical data for toxicokinetic analyses,
Fertilty/Reproduction and Pre- and postnatal development reproductive toxicity studies for
tetracaine base, and dermal irritation and absorption studies for the S-Caine™ Peel. As
previously agreed the Sponsor has referenced the 28-day dermal toxicity study with the S-
Caine™ Patch in rabbits to support the S-Caine™ Peel. The 28-day study was previously
reviewed under the S-Caine™ Patch NDA and findings included skin irritation, histological
changes of epidermal surface exudates, epidermal necrosis, acute dermatitis, trace to
moderate epithelial hyperplasia and fibrosis of the dermis, but no difference in gender,
abraded or non-abraded sites for exposure.

Two degradation products are found in the S-Caine™ Peel, —
The Sponsor has established specifications
of - e respectively. Tetracaine in vivo is metabolized via
hydrolysis by plasma esterases to both of these degradation products. The specifications
established for these degradation products are below the levels normally found in the plasma
when tetracaine is administered. These degradation products were also detected in the
S-Caine™ Patch NDA. It should also be noted that the Sponsor :
e - e There are no
toxicology issues with the established specifications for these degradation products.

Disclaimer: Tabular and graphical information are constructed by the reviewer unless cited
otherwise.
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Data reliance: Except as specifically identified below, all data and information discussed
below and necessary for approval of NDA 21-717 are owned by Astra Zeneca or are data for
which Zars, Inc. has obtained a written right of reference. Any information or data necessary
for approval of NDA 21-717 that Zars, Inc. does not own or have a written right to reference
constitutes one of the following: (1) published literature, or (2) a prior FDA finding of safety
or effectiveness for a listed drug, as described in the drug’s approved labeling. Any data or
information described or referenced below from a previously approved application that Zars,
Inc. does not own (or from FDA reviews or summaries of a previously approved application)
is for descriptive purposes only and is not relied upon for approval of NDA 21-717.

Studies reviewed within this submission:

Study Title Study no. Volume | Page
Report for — study: 30G-1PA final report, | X91313G 9 9-3
sample analysis of tetracaine and lidocaine in rabbit

plasma by gas chromatography with nitrogen

phosphorus detection

Analysis of tetracaine and lidocaine in rabbit plasma | 67GC 9 9-23
by LC/MS/MS

Analysis of tetracaine and lidocaine in porcine plasma | 68G-1P 9 9-86
by LC/MS/MS

Final report for analysis of lidocaine in rat plasma by | 67G-1P 9 9-190
LC/MS/MS

Final report for analysis of lidocaine in rat plasma by | 68GB 10 10-1
LS/MS/MS

Final report for analysis of tetracaine and lidocaine in | 67GB 10 10-81
rabbit plasma by LC/MS/MS

Method validation report, analytical method GL-LID- | --- 10 10-181
01, lidocaine and tetracaine in human plasma by

LC/MS/MS

A dermal irritation study of S-Caine™ Peel (lidocaine | 925-018 14 14-1
7% and tetracaine 7% cream) in rabbits

Modified primary dermal irritation X9L313G 14 14-64
Toxicokinetic report for modified primary dermal | X9L313G 14 14-80
irritation test

Dermal absorption and dermal irritation study of S- | 925-005 14 14-89
Caine ™ Peel (lidocaine 7% and tetracaine 7% cream)

in neonatal piglets

Phototoxicity test in rabbits 04321.703.001 | 14 14-190
A study to assess the effects of fertility and early | 925-014 17 17-1
embryonic development to implantation in rats

Study for toxic effects on pre- and postnatal | 925-017 22 22-1
development, including maternal function, in rats
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Studies not reviewed within this submission (previously reviewed):

embryo-fetal development in rabbits

Study Title Study no. NDA/IND
Acute Toxicology/Dermal Irritation

Modified Primary Skin Irritation (Rabbits). X9C009G N21-623
A dermal irritation study of S-Caine™ Patch in rabbits 925-002 N21-623
Dermal Sensitization — Buehler Method X9C010G 158,823
Repeat Dose Toxicology

A 28 day dermal toxicity study of S-Caine™ Patch in rabbits 925-004 N21-623
Genotoxicity

Salmonella-Escherichia coli mammalian-microsome reverse 23840-0-4090ECD | N21-623
mutation assay with a confirmatory assay with lidocaine base

Salmonella-Escherichia coli mammalian-microsome reverse 23841-0-4090ECD | N21-623
mutation assay with a confirmatory assay with tetracaine base

Chromosomal aberrations in Chinese Hamster Ovary (CHO) 23840-0-4370ECD | N21-623
cells with lidocaine base

Chromosomal aberrations in Chinese Hamster Ovary (CHO) 23841-0-4370ECD | N21-623
cells with tetracaine base

In vivo mouse micronucleus assay with lidocaine base 23840-0-4550ECD | N21-623
In vivo mouse micronucleus assay with tetracaine base 23841-0-4550ECD | N21-623
Reproductive Toxicology

Pilot Study for effects on embryo-fetal development in rats 925-012 N21-623
Pilot prenatal development toxicity study in New Zealand 925-013 N21-623
white rabbits

Final toxicology report for study 925-015, Study for effects on | 925-015 N21-623
embryo-fetal development in rats

Final toxicology report for study 925-016; Study for effects on | 925-016 N21-623

2.6.2 PHARMACOLOGY: No new studies were submitted.

2.6.3 PHARMACOLOGY TABULATED SUMMARY: No new studies were submitted.

2.6.4 PHARMACOKINETICS/TOXICOKINETICS: No new studies were submitted.

2.6.6 TOXICOLOGY
2.6.6.1 Overall toxicolegy summary

General toxicology: No new studies were submitted for review.

Genetic toxicology: The genotoxic potential of lidocaine base and tetracaine base
were determined in the in vitro Ames Bacterial Reverse Mutation Assay, the in vitro
chromosome aberration assay using Chinese hamster ovary cells, and the in vivo
mouse micronucleus assay. Lidocaine was negative in all three assays. Tetracaine
was negative in the in vitro Ames assay and the in vivo mouse micronucleus assay.
Tetracaine was negative in the absence of metabolic activation in the in vitro CHO
chromosomal aberration assay, and equivocal in the presence of metabolic activation.
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Carcinogenicity: No new studies were submitted for review.

Reproductive toxicology: Tetracaine base did affect male or female fertility or pre-
and postnatal development in rats when administered s.c. up to a dose of
2.5 mg/kg/day.

Special toxicology: S-Caine™ Peel was mildly irritating to rabbits. Experimental
shortcomings in the phototoxicity study make it difficult to interpret, but 1 out of 4
sites that were irradiated after peel application showed well-defined/moderately
severe erythema and slight-moderate edema. The results of the test indicate a
possibility of a phototoxic reaction if the treated skin is exposed to sun light and the
absorption spectrum indicates S-Caine™ Peel absorbs light in the 312-314 nm range.

2.6.6.2 Single-dose toxicity: No new studies were submitted for review.

2.6.6.3 Repeat-dose toxicity: No new studies were submitted for review.

2.6.6.4 Genetic toxicology: No new studies were submitted for review.

2.6.6.5 Carcinogenicity: No new studies were submitted for review.

2.6.6.6 Reproductive and developmental toxicology:

A. Study Title: A study to assess the effects of fertility and early embryonic
development to implantation in rats.

Key study findings: Tetracaine base administration to both the male and female rat resulted

in the following key findings:

Clinical observations: decreased activity, prostration, rapid breathing, and scabs at
injection site in male and female rats at a dose of 7.5 mg/kg

Body weight gains: decreased in male rats at a dose of 7.5 mg/kg during the entire
treatment period; decreased in female rats in all treated groups during premating, and at
a dose of 7.5 mg/kg during GD 0-7

Organ weights: decrease in prostate weights and an increase in ovary weights at a dose
of 7.5 mg/kg

No effect on male or female fertility when tetracaine base was given s.c.

NOAEL (general)= 2.5 mg/kg/day for male and female rats (based on observations and
body weight gains)

NOAEL (fertility)=7.5 mg/kg/day for male and female rats

Study no: 925-014
Volume #, and page #: 17, pp. 17-1
Conducting laboratory and location: ——

Date of study initiation; 28 March 2003

GLP compliance/QA report: Yes (X) No ()

10
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Drug, lot #, radiolabel, and % purity: tetracaine base/Z-02-003/purity not specified on CoA
Formulation/vehicle: sterile water containing NaH,PO4 and Na,HPO,

Methods:
Species/strain: Sprague Dawley rats — CD(SD)IGS BR, e
Doses employed: 0.75, 2.5, 7.5 mg/kg/day @ 1 mL/kg
Route of administration: s.c. (injections alternated between right and left shoulder and
lumbar regions)
Study design: daily dosing, [males] 28 days premating, 14-21 days mating, through
GD7; [females] 14 days premating, 14-21 days mating, through GD7
Number/sex/group: 25/sex/group
Parameters and endpoints evaluated: [male rats] clinical observations twice daily; body
weights were recorded every 3-4 days, and food consumption was recorded weekly; gross
pathology, terminal body weights, testes, epididymis, seminal vesicle, and prostate
organs were weighted, sperm analysis was conducted; [female rats] clinical observations
twice daily, body weights and food consumption were recorded every 4 days during the
pre-mating and mating periods and on GD 0, 4, 7, 10, 13; cesarean section on GD 13 with
standard parameters collected, gravid uterine and ovaries/cervix were weighed

Observation times and resuits:

Observations Results

Male rats

Mortality All animals survived to scheduled euthanasia.

Clinical signs Decreased activity, ataxia, prostration, rapid breathing, hair absent

or sparse and scabs at the injection sites were observed at a dose of
7.5 mg/kg during the premating, mating, and postmating periods.

Body weights Body weights were statistically significantly decreased (5-9%)
beginning on SD22 (premating period) and continuing through
postmating at a dose of 7.5 mg/kg. Also at 7.5 mg/kg body weight
gains were decreased for the premating, mating, and postmating
periods (14%, 30%, and 17%, respectively).

Food consumption Statistically significantly decreased at a dose of 7.5 mg/kg during
the premating period (SW3-9, 9-10%), and during the postmating
period (SW 9-10, 12%)).

Terminal/necroscopic ~ Unremarkable.
evaluations

Organ weights Terminal body weight was statistically significantly decreased (9%)
and prostate weight was decreased (13%) at a dose of 7.5 mg/kg.

Reproductive/fertility  Unremarkable.
Indices

11
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Sperm analysis

Female rats
Mortality

Female rats
Clinical signs

Body weights

Food consumption

Terminal/necroscopic
evaluations

Organ weights

Reproductive/fertility
Indices

Cesarean section
data

Unremarkable.

One died at a dose of 7.5 mg/kg on SD16 30 mins after dosing.
Cause of death was not determined. All other animals survived to
scheduled euthanasia.

Decreased activity, prostration, rapid breathing, and scabs at the
injection sites were observed at a dose of 7.5 mg/kg during the
premating, mating, and gestation periods.

Body weights were statistically significantly decreased on SD15
(premating, 4%), and on GD 7-13 (3-6%) at a dose of 7.5 mg/kg.
Body weight gains were decreased during the premating period on
SD4-8 in all doses (18-31%), SD11-15 at doses >2.5 mg/kg
(18-29%), and SD 1-15 for all doses (11-21%, statistically
significant at doses >2.5 mg/kg. Body weight gains were decreased
at a dose of 7.5 mg/kg during GDO0-4 (19%, statistically significant),
and GD4-7 (24%), GDO0-7 (21%, statistically significant).

Unremarkable during premating and gestation.

Unremarkable.

Ovary weight was increased (43%) at a dose of 7.5 mg/kg.
Uterus/cervix weight was increased (16%) at a dose of 2.5 mg/kg.

Estrous cyclicity was normal for the length and number of cycles.
Unremarkable for fertility indices.

Unremarkable.

[Note: GD = gestation day; SD=study day; SW=study week]

B. Study Title: Study for toxic effects on pre- and postnatal development, including
maternal function, in rats

Key study findings: Tetracaine base administration to the female rat from GD6 to LD20
resulted in the following key findings:

¢ Mortality: 2 dams at a dose of 2.5 mg/kg and 1 dam at a dose of 7.5 mg/kg during

gestation

e Clinical observations (maternal): decreased activity, ataxia, prostration, rapid
breathing, and scabs at injection site at a dose of 7.5 mg/kg

12
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e Body weight gains: decreased at a dose of 7.5 mg/kg during gestation and in all
treated groups during LD 0-4

¢ No developmental affects on offspring when tetracaine base was given s.c.

e NOAEL = [F¢] 2.5 mg/kg/day (based on observations and body weight gains)
[F{] 7.5 mg/kg/day

Study no: 925-017

Volume #, and page #: 22, pp. 22-1

Conducting laboratory and location: SO

Date of study initiation: 28 March 2003

GLP compliance/QA report: Yes {X) No ()

Drug, lot #, radiolabel, and % purity: tetracaine base/Z-02-003/purity not specified on CofA
Formulation/vehicle: sterile water containing NaH,PO,4 and Na,HPO4

Methods:
Species/strain: timed-mated Sprague Dawley rats - CD(SD)IGS BR, P
Doses employed: 0.75,2.5,7.5 mg/kg/day @ 1 mL/kg
Route of administration: s.c. (injections alternated between right and left should and
lumbar regions)
Study design: GD6-LD20
Number/sex/group: 25/group
Parameters and endpoints evaluated: Time-mated rats were used for the study. Clinical
observations (twice daily), body weight, food consumption, parturition and litter
observations, culling of litters to 8/sex on LD4, pup developmental indices during
lactation included static righting reflex, pinna detachment, cliff aversion, eye opening, air
drop righting reflex, auditory startle (end of lactation period), and during development
vaginal opening, preputial separation, motor activity (PD 35) and step-through passive
avoidance (PD74-77). F1 pups were allowed to mate and a cesarean section was
performed on GD13 and male animals were euthanized after completion of the cesarean
section.

Observation times and results:

Observations Results

Mortality (maternal) Two dams were found dead on GD 17 and 19 at a dose of
2.5mg/kg, and 1 dam was found dead on GD17 at a dose of
7.5 mg/kg. Cause of death was not determined. All other maternal
animals survived to scheduled euthanasia.

Body weights Body weights were unremarkable for gestation and lactation. Body

(maternal) weight gains were decreased on GD 6-10 (10%) and GD17-20
(12%) at a dose of 7.5 mg/kg. Body weight gains were decreased
in all treated groups during LD0-4 (24-59%), and were statistically
significantly decreased for the entire lactation period (LDO-21,
24%) at a dose of 0.75 mg/kg.

Food consumption Unremarkable during gestation and lactation.
{maternal)
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Fy
In-life observations
Dams

Offspring

)
Terminal/necroscopic
evaluations

Dams

Offspring

F
In-life observations
Male and female rats

Dams

Body weights
Male rats

Female rats

Terminal/necroscopic
evaluations

Male rats

Dams

Decreased activity, ataxia, prostration, rapid breathing, and scabs at
the injection sites were observed at a dose of 7.5 mg/kg during the
gestation and lactation periods. Delivery/littering data were
unremarkable.

A low incidence of desquamation (entire body) at a dose of
7.5 mg/kg, and scabbed in all dose groups were observed.

Discoloration, scabs, and skin thickening were observed at a dose
of 7.5 mg/kg.

Unremarkable.

Unremarkable for observations, developmental landmarks, and
post-weaning behavioral tests. It should be noted that there were
statistically significant increases in motor activity and time to
achieve passive avoidance at doses > 2.5 mg/kg. The reason for the
statistical significance is that the control group animals in this study
exhibited values that were outside (below) the historical control
data (HCD), while the treated group values are within HCD.

Unremarkable.

Unremarkable.
Unremarkable.

Unremarkable.
Unremarkable.

[Note: GD = gestation day; LD=lactation day; PD=postnatal day]
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2.6.6.7 Local tolerance:

A. Study title: A dermal irritation study of S-Caine™ (lidocaine 7% and tetracaine 7%
cream) peel in rabbits.

Key study findings:
e Very slight erythema and edema with S-Caine™ Peel by 48 hrs with resolution by

72 hrs
e TK: animals were exposed to lidocaine > tetracaine with a delay in Ty, due to a re-
distribution from the skin to the systemic exposure after peel removal

Study no.: 925-018

Volume #, and page #: 14, pp. 14-1

Conducting laboratory and location; = ~———m—————"""—"" —

Date of study initiation: 23 July 2003

GLP compliance/QA reports: yes (X) no( )

Drug, lot #, and % purity: S-Caine™ Peel (7% lidocaine, 7% tetracaine)/PE-1806 -5 for
lidocaine, -~ for tetracaine

Formulation/vehicle: Placebo Peel/ PE-1908; mineral 0i1/020269

Doses: 6 grams on 2 inches squared (or 30 cm?) for 2 hours applied as a single application
Study design: Rabbits (N=3 male) were topically administered S-Caine™ Peel for 2 hrs.
The peel was then removed; the area cleaned with a water and a cloth, and then dermal
irritation using Draize scoring was conducted at times of 0, 24, 48, and 72 hrs. TK samples
were taken at 2, 3, 6, 12, and 24 hrs after application. Body weights were recorded on SD1
and animals were euthanized 72 hrs after application.

Results: A 2 hour administration of S-Caine™ Peel was well tolerated. Very slight
erythema was observed in both the placebo and S-Caine™ Peel groups, but the S-Caine™
Peel group also exhibited very slight edema.

Study interval (hrs)*

Treatment Severity 0 24 48 72

Placebo Peel | Erythema
1=very slight 2/3 - — -

S-Caine™ Erythema
Peel I1=very slight 1/3 - - —
Edema
I=very slight 1/3

* number represents number affected/sample size.

Toxicokinetics: All plasma samples had detectable levels of lidocaine and tetracaine. Ciax
and AUC values were higher for lidocaine than tetracaine (17-fold and 14-fold, respectively),
but the Tpax was comparable (3-6 hrs). Ti.x for both lidocaine and tetracaine occurred after
peel removal indicating a ‘re-distribution’ from the skin to the systemic exposure. There was
high intervariability in the Cmax and AUC for lidocaine and tetracaine, with the highest
variability being observed for tetracaine.
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APPENDIX B: Pharmacokinetic Parameters for Lidocaine and Tetracaine
for Individual Rabbits

Ligocaing Tetracaine

Animai No 7141 7142 7143 7141 7142 7143
Coay (NGIML) 149 14 8941 305.31 13.08 2.73 2203
T v, {11) 5] 3 3 3 3
AUCy.z4 (ngehe/mi) 1,693 315 1,056 1207 545 64.8
Dose (mg} 420 420 420 420 420 420
NAUC. 4 (ngehrimiimg) 403 0.7% 2.5 0.287 0.013 0.130
P 08998 0.5436  1.0000 NC NG NC
ke (e 0.1571 0.0840  0.1443 NG NC NC
tyz (hr) 4.4 8.2 4.8 NC NC NC

MG = Could not be calcuiated by WinNaonlin

Note: The values in boid falics are considered unreliable since r* for ihe it was < 0.8, ang the
values are not included in the mean values for k. and 1.

B. Study title: Modified primary dermal irritation.

Key study findings:
e S-Caine™ Peel was mildly irritating
e TK: Rabbits were exposed to lidocaine > tetracaine with a delay in Tmax due to a
re-distribution from the skin to the systemic exposure after peel removal

Study no.: X9L313G

Volume #, and page #: 14, pp. 14-64
Conducting laboratory and location:

Date of study initiation: 10 January 2000
GLP compliance/QA reports: yes (X) no ( )
Drug, lot #, and % purity: S-Caine™ Peel (7% lidocaine, 7% tetracaine)/SP 12-29-
99A/purity not specified

Formulation/vehicle: Placebo Peel/ SP 12-29-99 placebo; mineral oil

Doses: 6 grams on 2 inches squared (or 30 cm?) for 2 hrs applied as a single application
using a hill top chamber

Study design: Rabbits (N=6 male) were topically administered S-Caine™ Peel for 2 hrs.
The peel was then removed, the area cleaned with a water and a cloth, and then dermal
irritation using Draize scoring was conducted at times of 0, 24, 48, and 72 hrs. TK samples
were taken at 0, 2, and 3 hrs after application. Body weights were recorded prior to dosing.

Results: The primary irritation score (MPI) for the mineral oil, placebo peel, and S-Caine™
Peel were 0.2, 0.2, and 0.3, respectively. The MPI scores indicate that all treatments were
mildly irritating to the skin, but the S-Caine™ Peel had a higher incidence of erythema than
the other groups.
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Study interval (hrs)®

Treatment Severity 0 2 12 24 48 72
Mineral oil | Erythema, very |3/6 |2/6 2/6 2/6 1/6

slight
Placebo Peel | Erythema, 2/6 1/6 1/6 1/6 1/6 1/6

very slight

Edema, very 1/6

slight
S-Caine™ Erythema, very |4/6 |2/6 2/6 2/6 2/6 2/6
Peel slight

® number represents number affected/sample size.

Toxicokinetics: The level of detection for lidocaine and tetracaine were 100 ng/mL and
5 ng/mL, respectively. All plasma samples had detectable levels of lidocaine and tetracaine.
Cmax and AUC values were higher for lidocaine than tetracaine (6.6-fold and 8-fold,
respectively), but the Tmax Was comparable. One problem with the TK study is that exposure
levels were only examined through 3 hrs post-dose, therefore, making it difficult to know the
complete AUC and the true t, of the drugs.

Table 2. Pharmacokinetic Parameters for Lidocaine and Tetracaine in Male
Rabbits After a 2-Hour Application of S-Caine™ Peel

Lidocain=e | Tetracaine
Crnax T max AUCys Crnax Tomax AUCps
Rabbit No.  (ng/mlL) (hr) {ngehr/mL) | (ng/ml) (hr) {ngehr/mL)
25035 190 3 260 25 3 335
25037 240 3 315 64 3 63.5
25068 140 3 235 29 3 415
25060 170 3 250 10 3 14.0
25061 160 3 305 23 3 44.5
25068 210 2 400 18 3 21.8
Mean 185 28 294 | 282 3.0 3.5
+ SD + 36 +0.4 +61 +187 0.0 17.6

C. Study title: Dermal absorption and dermal irritation study of S-Caine™ Peel
(lidocaine 7% and tetracaine 7% cream) in neonatal piglets.

Key study findings:

e No irritation was observed with S-Caine™ Peel
e TK: animals were exposed to lidocaine > tetracaine with a delay in T due to a
re-distribution from the skin to the systemic exposure after peel removal

17



Reviewer: Suzanne R. Thornton-Jones, Ph.D. NDA 21-717

Study no.: 925-005

Volume #, and page #: 14, pp. 14-89

Conducting laboratory and location: e

Date of study initiation: 06 September 2002

GLP compliance/QA reports: yes (X) no( )

Drug, lot #, and % purity: S-Caine™ Peel (7% lidocaine, 7% tetracaine)/PE-1806/ — /% for
lidocaine and tetracaine

Formulation/vehicle: mineral oil/lot no. 001191

Doses: 5 grams on 100 cm? for 30 mins, 10 grams on 100 cm’ for 60 mins

Study design: Neonatal piglets (N=3/sex/group) were topically administered S-Caine™ Peel
as outlined above. The peel was then removed, the area cleaned with a water and a cloth, and
then dermal irritation using Draize scoring was conducted at times of 1, 24, 48, and 72 hrs.
TK samples were taken at 0, 30, 60, 90 mins, and 2, 4, 8, 12, and 24 hrs after application.
Body weights were recorded prior to dosing, on the day of dosing, and study termination.
Animals were euthanized 72 hrs after dosing and microscopic evaluation of the skin was
conducted.

Results: No dermal irritation was observed, body weights, clinical observations, and
microscopic evaluations were unremarkable.

Toxicokinetics: All plasma samples had detectable levels of lidocaine and tetracaine. Ciax
and AUC values were higher for lidocaine than tetracaine for all treated groups. Ratios for
the 5g/30 min group for Cmax and AUC for male piglets were 10-fold and 168-fold,
respectively, and for female piglets were 81-fold and 194-fold, respectively. Female piglets
had higher exposure to lidocaine and tetracaine than male piglets in the 5 g/30 min group.
Twax for the 5g/30 min group was longer for the male piglets for lidocaine, but were
comparable for tetracaine for both genders. Ratios for the 10g/60 min group for Cuax and
AUC were comparable for male and female piglets (94-98-fold and 121-148-fold,
respectively). Tmax Was also comparable for the 10g/60 min group. Tgax tended to occur
after patch removal, indicated a possible depot affect in the skin or a ‘re-distribution’ of the
lidocaine and tetracaine from the skin to the whole body. Tmax was not dependent on dose,
application time, or gender.

APPEARS THIS wAY
ON ORIGINAL
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2.6.6.8 Special toxicology studies:
A. Study title: Phototoxicity tests in rabbits.

Key study findings:
e Adequacy of the study is questionable as inadequate control groups
e However, 1 out of 4 sites that were irradiated after S-Caine Peel application showed
well-defined/moderately severe erythema and slight-moderate edema

Study no.: 04321.Z03.001

Volume #, and page #: 14, 14-190
Conducting laboratory and location:

Date of study initiation: 24 October 2003
GLP compliance/QA reports: yes (X) no( )
Drug, lot #, and % purity: S-Caine™ Peel/PE01806/,— 5 for lidocaine and tetracaine
Formulation/vehicle: NA; positive control of 0.5% 8-MOPS

Doses: 0.2 mL on 4 cm” site

Study design: Rabbits (N=3/sex/group) were used. Group 1 was treated with mineral oil,
positive control, or S-Caine™ Peel for 15 mins, then the skm was irradiated at to non-
erythemogenic (i.e, uV greater than 280 nm or ~163 joules,cm %) at a distance of 10 inches for
60 mins. After the irradiation, the peel was removed and Draize scoring was performed.
Group 2 was irradiated for 60 mins as outlined above, the mineral oil, positive control, or S-
Caine™ Peel was applied and allowed to dry for 15 mins. All treatments remained in place
for 60 mins, after which they were removed and Draize scoring was performed. An
untreated site was also included on each animal. Draize scoring was performed at 24, 48, 72,
and 96 hrs after treatment completion.

Results:

One out of 4 sites that were irradiated after peel application showed well-defined/moderately
severe erythema and slight-moderate edema. No other affects were observed. The adequacy
of the study is questionable as there are study design confounds which include: 1) the
absorption spectrum of the product is unknown; 2) the correct control groups were not
included; and 3) it is unknown if the stratum corneum is affected by removal of the peel. The
absorption spectrum information is important because I can not confirm that the wavelength
used in the study (erythemogenic - uV greater than 280 nm or ~163 joules,cm ) is the
wavelength that should have been used in the study. The wavelength to use in these studies
depends on what wavelengths are absorbed by the drug. If the drug product does not absorb
between 290 and 700 nm then phototoxicity is not likely to be a safety concern, but without
the information on the absorption spectrum the interpretation of the study results is that
S-Caine™ Peel treatment may cause irritation at the site of application if exposed to sunlight.
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Permal Observations/Post Treatment

Rabbit | Sitel | Site3 | Site§S | Site? | Site2 | Sited | Site6 | Sie8
No. |ER |ED |ER|{ED|ER |ED |ER |ED |ER{ED ! ER |ED{BR IED | BR |ED
3282 [2* |22 (oo fa3f{2]olojifolololela]o]o
13208 0410 ¢} 01213 4] 0 8 @ 0 4 4 0 0 0
13308 olojoja2l3lololelololotolojo]o
By licjojolo|3fsjojojoejojoejloiolofold
13329 ¢ 4] i} 0 3 3 1t} o 0 0 1] 4] ¢ Q ¢ 0
psag e jojolofs3|ajoelololololololo]lola
mean | 05[03100/00727/28/00{00102100190 00001000000
-~ : .

Rabbit |  Site ] Site 3 Rite§ | Site7 Hite 2 Site 4 Site 6 Site 8
No. {ER/ED|ER{ED|ER|EDIER{EDIER|{ED{ER|ED|ER|ED|ER{ED
1S 2l oo l3lz2toloiniolioalolololol o
1329210 {0 jo0j0l2iztoeloiaigj0lol0oj0j0i0
3368 1 0 o lolo|3lalololaloloelolololole
3t {1 lololof{sl2{olololofololololo]o.
13329 1 © o g 0 i3 3 1] D 0 0 a 0 it 8 ] 0
el olojoloelalzielololololojoejoiolo
mean | 05027001001 28123 a0 00 |00]{00]00]00]00]00]00]00
sp j08]04[00[00/04] 0500 {00]{00]00]/00]/00f00{00]00]00
ER « grythema & » Male ‘ -
ED = edema 2 = Female
Stes 1 & 2~ Testarticle Sites 1, 3, 3 and 7 (lefi side) irradiated afler weaunent
Sites 3 & 4 = Vehicle Sites 2, 4, 6 and B {right side) irradiated prior wo tosstment

Siles & & 6 = Positive sontrot (8-MOP}
Sites 7 & 8 =Uniregted
*This soore is attributed 10 mechanical damage occurring during test material removal after weatment and
tight exposure. Difficulty was experienced in test article removal In all six animals after reatment {(test
articlellight expogure).
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Permal Observations/Post Treatment

ER

No. ER | ED
13288 | 2a*
13293 ] O
13303 1 O
133194 ¢
133291 0O
0
)
)

foeli $ve i Eonlf o) £ Kord

1333¢
5D

o] w . .
bawwwwmm

L R
d oo

Rabt;i Site 1 Site 3 Site 8 Site 7 Site 2 Site 4 Site 6 Kite 8
t
No. ER {ED|ERIED|ERIEDIER JEDIERIED ] ER | ED| ER Eﬂ ER | ED
3288 |28t o jotol2lejeiololojojolaio|on]o
13208 o jojelof3l2|eie 0101010101 0¢ 0]0
mod| o TofololsTalotololololofotololo
132121 0 Jololoel{si2]lolojololololoalaioio
13322 Q 0 g ) 3 3 a 0 0 0 g 0 & 440 0
13339 0 0 4 @ 3 2 ¢ Q 0 6190 ¢ 4 0 40 0
Mean | 031001007001 28)18)00100)00/00/00/00/00/00/00]00
gp | 08]00]00]00]041 10 gp]00]00]00/00]00]00]f00]00]00
ER = erythema A = 13 of area of test area
£D = edems & = Male

§ = Femule
Shes 1 & 2 = Test article Sites 1, 3, 5 and 7 (feft side) irradised after treatment
Sites 3 & 4 = Vchicle Sites 2, 4, 6 and § (right side) rradiated prior w treatment

Sites $ & 6 =~ Positive cantrol (§-MOPY
Sites 7 & 8 =Untreated
*This score is attributed 10 mechanical damage occorring during test material removal after treatment and
tight exposare, Difficulty was experionced in test article remuoval in ali six snimals after ereatment {test
articlellight exposure),

The control groups used in the study are inadequate. The Sponsor conducted the study with
an untreated control and an ethanol control. No placebo peel was included, therefore, it is
difficult to determine if the one reaction was a result of the active ingredients or the peel
components themselves. A more adequately designed study should have included sites that
were treated with drug only (no light), vehicle (with and without light) or light only. The
group in the study that was irradiated and then had the S-Caine™ Peel applied is an
inadequate control because if the drug has any anti-inflammatory effect it might mask the
erythema and edema even when applied after the light.
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Information regarding the absorption spectrum, affect of peel removal on the stratum
corneum, and phototoxicity on the placebo peel were requested from the Sponsor.

The absorption spectrum received from the Sponsor (below) indicates that the peel absorbs
light ~312-314 nm range.

15
10 - i

Abs

T
S~

ey 1 i f
300 400 500 600
Wavelength {nm)

The Sponsor indicated that no phototoxicity was conducted with the S-Caine™ Peel placebo.

In this light, it is difficult to determine if the reaction was a result of components in the peel
or a result of the active components.

The affect of the peel on the stratum corneum is unknown, but according to the Sponsor there
is no evidence that layers of the epithelium are removed when then peel is removed.

2.6.6.9 Discussion and Conclusions:
The sponsor conducted a standard fertility and reproductive toxicity and a pre- and
postnatal development study in rats with tetracaine base at doses up to 7.5 mg/kg.
Clinical observations in both studies were decreased activity, prostration, rapid
breathing, and scabs at the injection site at a dose of 7.5 mg/kg. In the pre- and
postnatal development study, 3 dams (2 dams at a dose of 2.5 mg/kg, 1 dam at a dose
of 7.5 mg/kg) were found dead during gestation. The cause of death in these three
animals is not known, however, due to the lack of a clear dose-relationship, these
deaths do not appear to be attributable to the tetracaine. Body weight gains were
decreased in the fertility study in male rats at a dose of 7.5 mg/kg during the entire
treatment period, decreased in female rats in all treated groups during premating, and
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at a dose of 7.5 mg/kg during GD 0-7. Body weight gains were also decreased in the
pre- and postnatal development study during gestation at a dose of 7.5 mg/kg and in
all treated groups during LD 0-4. There were no affects of tetracaine base on male or
female fertility or pre- and postnatal development.

S-Caine™ Peel (7% lidocaine, 7% tetracaine) was found to produce mild irritation in
rabbits, but did not cause any irritation in neonatal piglets. In all animal species
examined lidocaine > tetracaine for exposure and there was a delay in Trax due to a
re-distribution from the skin to the systemic exposure after peel removal.

Experimental shortcomings in the phototoxicity study make it difficult to interpret,
but 1 out of 4 sites that were irradiated after peel application showed well-
defined/moderately severe erythema and slight-moderate edema. The results of the
test indicate a possibility of a phototoxic reaction if treated skin is exposed to sun
light as the absorption spectrum indicates S-Caine™ Peel absorbs light in the
312-314 nm range.

2.6.6.10 Tables and Figures: Not applicable.

2.6.7

TOXICOLOGY TABULATED SUMMARY: Not applicable.

OVERALL CONCLUSIONS AND RECOMMENDATIONS

Unresolved toxicology issues: There are two unresolved issues which are discussed below:

1)

2)

In light of the problems with the current phototoxicity study regarding the lack of
appropriate controls, the unknown affect of the peel on the stratum corneum, and the
observation that human subjects in the clinical trials that lidocaine may be present in
the body for up to 24 hrs (no data are available for tetracaine as it was not detected)
there is a safety concern regarding the possible photo-irritation at the application site.
It is unclear if the stratum corneum is removed when the peel is removed, although
the Sponsor indicates that there is no evidence from the clinical trials that it is
removed. It should be noted that a specific study was not conducted to address the
removal of the stratum coneum when the peel is removed. In this light, if the stratum
corneum is removed, either partially or completely, then it is probable that the skin
with be sensitive to sun, not as a result of the drug’s light absorption or
photochemical properties, but as a result of physical disruption of the skin’s integrity.
This concern regarding photo-irritation can be adequately addressed in product
labeling and will not require any further non-clinical testing.

Eye irritation was not assessed in non-clinical or clinical trials. While there is no
indication that the components or active ingredients, lidocaine and tetracaine, of the
S-Caine™ Peel cause eye irritation, the potential of the active ingredients, lidocaine
and tetracaine, to anesthetize the eyelid is highly likely if they are contacted by the S-
Caine™ Peel. This concern regarding eye toxicity can be adequately addressed in
product labeling and will not require any further non-clinical testing. The Sponsor
has - in their proposed label.
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EXECUTIVE SUMMARY

Recommendations

A.Recommendation on acceptability.
The NDA can be approved from a pharmacology/toxicology perspective with a Phase
commitment.

B. Recommendation for nonclinical studies.

As previously conveyed to the Sponsor for NDA 21-623 (S-Caine™ Patch), the affect of
lidocaine on male fertility has not adequately been addressed. A non-clinical study
characterizing the effects of lidocaine on male fertility and early embryonic development
will need to be conducted. An appropriate study design will include male rats being
treated daily for at least 4 weeks prior to mating, 2 weeks of mating, and through
gestation, until euthanasia. You should provide data that characterizes the effects of
lidocaine treatment each of the following endpoints: 1) maturation of gametes; 2) mating
behavior; 3) fertility; 4) sperm counts in epididymides or testes; 5) sperm viability,
motility and morphology; 6) histopathology of male reproductive organs (epididymis,
testis, seminiferous tubules); and 7) standard female reproductive data parameters.

The sponsor was informed that a male fertility and early embryonic development study for
lidocaine was required for approval of the NDA 21-623 (the S-Caine Patch). I reviewed a
protocol for the study and found the basic design adequate. The Division received an
unaudited draft of the study report on 08 September 2004; however, formal review of the
study results can not be completed prior to the planned action date of September 15, 2004.
As this study has been completed and the final study report is close to finalization, and
since there is low systemic absorption and exposure of lidocaine following dermal
application, the male fertility study can be conducted as a Phase 4 commitment.
Appropriate wording regarding the lack of information on male fertility will be added to
the label until completion of the commitment.

Additional Recommendations on labeling.

Impairment of Fertilitv: Lidocaine did not affect fertilitv in female rats when oiven via
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